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I n t r o d u c t i o n
Based on a national policy of preservation for public use of objects, sites, 
or buildings of national, state, or local significance (23 U. S. C. 138) and on feder­
al law making it a crime to appropriate, excavate, injure, or destroy such objects, 
sites, or buildings (16 U. S. C. 433), the U. S. Department of Transportation in 
1971 initiated Policy and Procedure Memorandum, Transmittal 189, 20-7, March 
31, 1971, which superceded previous policy dealing with archaeological and paleon­
tological salvage on lands and projects administered by the U. S. Department of 
Transportation, Federal Highways Administration. In general, the 1971 memoran­
dum broadened the scope of previous memoranda and specified in detail the mecha­
nisms for implementation and operation of archaeological and paleontological sal­
vage on federal-aid highway projects. Briefly, the memorandum includes a defini­
tion of ’’Salvage Authority, ” which may include ’’ institutions and organizations quali­
fied to examine, excavate, and gather historic objects and information thereof,” 
and authorizes the contracting for such work with such institutions. Work program­
ing is considered to fall into three phases: 1) Reconnaissance Survey, involving any 
work for the location of sites or historic objects on or along proposed highway 
routes during or after the route selection stage of a highway project; 2) Preliminary 
Site Examination, involving inspection, preliminary testing, and evaluation of sus­
pected sites to determine the necessity for salvage work; and, 3) Salvage Work, in­
volving excavation, removal, and preservation of historic objects, and/or collec­
tion of related data. All three phases of archaeological and paleontological salvage 
work preferably are to precede actual highway construction. Federal-aid highway 
funds are allowed for participation in archaeological and paleontological salvage in 
the same proportion as federal funds are expended on the related highway project. 
That is, these salvage funds, like highway construction funds, are on a federal-state 
matching basis with percentages varying according to the classification of particular 
projects, such as federal interstate highways or federal secondary highways, and a 
periodic rescheduling of specific state-federal proportional amounts.
The Montana Highway Commission is prohibited by the Montana Constitu­
tion from using monies in the highway fund for purposes of matching funds for ar­
chaeological and paleontological salvage under the Department of Transportation 
Policy and Procedure Memorandum, and a highway salvage program was stymied in
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Montana until 1971 when the University of Montana, a state agency, agreed to pro­
vide the necessary state's matching funds. On 27 May 1971, an agreement was en­
tered into by the Montana Highway Commission and the University of Montana State­
wide Archaeological Survey, through the University of Montana Foundation, for a 
five-year program of Reconnaissance Survey (the first phase of programing pro­
vided for under the Policy and Procedure Memorandum). Under the terms of this 
agreement, the University of Montana Statewide Archaeological Survey was to pro­
ceed in advance of highway construction, but after certain of the preliminary high­
way work, to do an intensive archaeological survey or reconnaissance of proposed 
highway rights-of-way, and to provide periodic progress reports and annual com­
prehensive descriptive reports. The following report is the result of the 1971 Re­
connaissance Survey program.
Additionally, a one-year agreement was entered into by the Montana High­
way Commission and the University of Montana Statewide Archaeological Survey, 
through the University of Montana Foundation, for the second phase of programing, 
the Preliminary Site Examination phase. Under the terms of this contract, all sites 
found during the Reconnaissance Survey that warranted further investigation were to 
be tested by a follow-up crew from the Statewide Archaeological Survey. A compre­
hensive descriptive report of the results of these investigations was also to be pro­
vided (see Smith and Schultz 1974).
The Reconnaissance Survey program was established with Floyd W. Shar- 
rock as Project Director, L. Lynn O'Brien as Highway Salvage Archaeologist,
Anthony P. Ramos as Laboratory Assistant, and an additional staff consisting of a 
typist, a photo technician, and an editor. In "addition to the above, two students vol­
unteered their time and efforts: Tom Foor, who developed a computer program so 
that all site information could be recorded in a data bank for future research, and 
Tim McGinnis, who served as a field crew member.
We began the 1971 field season on June 15 and ended it on October 12. In the 
course of the summer's work, we traveled 7886 mi. by car and many miles by foot.
We investigated 30 highway construction projects, recorded 24 archaeological sites, 
and acquired an interesting paleontological object— a skull of an apparent Bison (Bison) 
occidentalis. The following highway construction projects were investigated:
Highwav District 1 Highway District 2 Highway District 3
1-90-1(50)16 Pipe Organ Slide Area 1-15-5(57)280
I-90-2( ) 1-15-1(49)62 1-15-8(28)343
F-231 1-15-1(50)85 F-220(12)
F-237( ) 1-15-1(55)87 S-RS-193( )
F-259 1-15-3(20)155
FI-219 I-15-3(21)162U1
RF-F-215( ) F-387
S-169(4) 1-15-2(29)93
S-334(5)
S-410(8)
6
Highway District 4 Highway District 5 Highway District 6
F-245( ) Hathaway Rest Area None
RF-245( ) 1-94-4(24)136
(1)F-RF-152(11)U1 1-94-4(27)119
(l)S-239(4)
S-RS-128(9)U1
Locations of all highway construction projects surveyed and sites found are 
shown in Fig. 1; the descriptions of the sites, arranged according to highway dis­
trict, comprise the bulk of this report. All sites but six—the Warren Pond 
(24JF1006), Amazon (24JF1007), Dull Knife (24PH1014, Hardpan (24CR1005), U. S. 
12 Interchange (24CR1008), and Biegalkie (24CR1002) sites—were recommended 
for testing by the Preliminary Site Examination crew; see Smith (1972) and Smith 
and Schultz (1974) for further information on those sites tested.
In addition to the regular field and laboratory work, we undertook the re­
search task of recording the type of material, color, length, width, weight, volume, 
and manufacturing technique of all the stone artifacts recovered in the course of the 
survey. This information, along with data describing the physical characteristics 
of each site (e .g ., usable plants near the site, distance from water, etc.), is now 
being placed on punch cards and stored in the computer data bank. Our goal is to 
build a store of information which will eventually be sufficiently comprehensive to 
aid significantly in a cultural interpretation for the prehistory of the area that is 
now the state of Montana.
On behalf of the Statewide Archaeological Survey, I would like to thank all 
those people who have contributed to the success of this first year’s Highway A r­
chaeological and Paleontological Reconnaissance Survey and Testing programs, and 
particularly those individual members of the Montana Highway Commission, espe­
cially Jack R. Beckert, who donated their valuable time and talents so that a portion 
of Montana’s cultural heritage could be saved.
A r c h a e o l o g i c a l  S i t es
Hi ghway  D i s t r i c t  1
Hancock  S i t e ,  24MQ1002
Highway Construction Project N o .: I-90-2( )
Location: North 1/2, NE 1/4, Sec. 8, TU N , R16W; 25 mi. southeast of Missoula 
and 2 mi. east of the Rock Creek Interchange; elevation 3260 ft.
This site is located on a cultivated, approximately 400 by 150 yd. terrace
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Fig. 1. State of Montana, map showing locations of highway districts, highway construction proj­
ects investigated, and sites found.
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of the Clark Fork River. The present property owners, Mr. and Mrs. N. L. Han­
cock of Clinton, purchased the land some years ago from the Elliot family who had 
homesteaded the area beginning in the late 1800’s.
The hills immediately north of the site are covered with bitterroot; the 
Hancocks reported that, according to the Elliot family, the field was a favorite 
camping area for Flathead Indians who seasonally harvested the bitterroot. Other 
usable plants now growing in the site area include cottonwood, pine, sunflower, elk 
thistle, field pennycress, and various grasses.
Although no surface cultural material was found by the Reconnaissance Sur­
vey crew, the Hancocks reported that the Elliot family had collected a number of ar­
tifacts, including several side-notched projectile points.
Nordhus  S i t e ,  24MQ1003
Highway Construction Project N o .: F-237( )
Location: NW 1/4, SW 1/4, Sec. 14, T13N, R18W; 2 mi. east of Milltown; eleva­
tion 3280 ft.
This site has many attributes of a good camping area. It is located on a 
high terrace above the Blackfoot River, is watered by two strong-flowing springs, 
and today is in close proximity to such usable plants as ponderosa pine, fir , wild 
rose, chokecherry, and gooseberry.
The cultural materials from this site were found at a depth of 4 in. below 
the surface of a bulldozed 12 yd. by 28 yd. area on which the Nordhus family was 
building a new home. Ten basalt flakes, 1 pink agate flake, 1 red jasper flake, 5 
bones (probable deer), and some fragments of wood were recovered. The wood and 
two of the bones are fire-blackened, but the disturbed condition of the site precluded 
our determining whether the burning was the result of food preparation or natural 
fire.
The site is located across the river from one known fork of the ’’Great Sa- 
lish Road to the Buffalo” (Griswold and Larom 1954:3). One might speculate that 
the basalt found there was quarried by returning hunters at one of the many basalt 
outcrops that lie just east of the Continental Divide in the Sun River country.
H i ghway  D i s t r i c t  2
W a r r e n  Pond S i t e .  24JF1006 
Highway Construction Project N o .: 1-15-3(20)155
Location: SW corner Sec. 2, SE corner Sec. 3, T7N, R4W; NE comer Sec. 10, NW 
comer Sec. 11, T6N, R4W; 4.3 mi. northeast of Boulder; elevation 5045 
ft.
The Warren Pond and Amazon sites were shown to me by James Streib of
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Boulder, Montana, who has collected a number of artifacts from these sites over 
the past few years. Although 24JF1006 is no longer subject to further damage by 
highway construction, a description of the site is included in this report because the 
present U. S. Highway 91 cuts through its western extension.
The site encompasses an area about 300 by 400 yd. , most of which lies on 
a long south-sloping ridge. The site area would have been an excellent camping 
spot since it commands a good view of the Boulder Basin some 200 ft. below, is ad­
jacent to flowing springs and game trails, and today supports many usable plants, 
including field pennycress, nettle, puffball, gooseberry, chokecherry, elk thistle, 
moss, red-osier dogwood, sagebrush, cottonwood, and pine.
Situated a short distance from Boulder Pass, the site may have served as 
a campground along an aboriginal trail connecting the Boul­
der and Helena valleys. A number of tools and flakes were 
recovered from the site, including both side-notched and 
corner-notched projectile points. One artifact in Streib’ s 
collection deserves mention—the basal section of an obsid­
ian blade showing parallel flaking suggestive of the Plano 
complex (Fig. 2). Streib loaned this blade to the Survey so 
that an obsidian hydration date could be determined; subse­
quent laboratory analysis, however, showed no evidence of 
hydration (Leslie B. Davis, personal communication, 6 De­
cember 1972).
Fig. 2. Warren Pond 
site, base of obsidian blade. 
(Scale: actual size)
A m a z o n  S i t e ,  24JF1007
Highway Construction Project N o .: 1-15-3(20)155
Location: SE 1/4, SW 1/4, Sec. 3, T6N, R4W; 1/2 mi. west of the Warren Pond 
site and 4 mi. northeast of Boulder; elevation 5000 ft.
This site, situated almost 200 ft. above the Boulder Valley floor, lies on a 
high south-sloping ridge and the south bank of a small swampy creek. Ground cover 
in the immediate site area includes gooseberry, chokecherry, wild rose, willow, 
sagebrush, nettle, and marsh and bunch grasses.
From the ridge one has an excellent view of the surrounding area for sev­
eral miles in all directions but to the north; hence this portion of the site area may 
have served as a lookout point for occupants of a main camp on the creek bank be­
low. The artifacts recovered and observed would tend to support this hypothesis 
since end scrapers (Fig. 3a and b), Prairie and Plains side-notched projectile 
points (Fig. 3c), and several flakes were collected along the south bank of the creek, 
while only a few flakes were found scattered over the ridge.
The presence of side-notched projectile points indicates that this site was 
most likely occupied relatively recently. The quantity of artifacts and scrap mate­
rials present suggests that the site was used less frequently and within a much 
shorter time span than was the Warren Pond site just to the east.
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Fig. 3. Amazon site artifacts (a-c) and Melrose Cemetery site artifact (d). a,b, plano-convex end 
scrapers; c, side-notched projectile point; d, crude basalt blank. (Scale: actual size)
M e l r o s e  C e m e t e r y  S i t e ,  24SB1001 
Highway Construction Project N o.: 1-15-2(29)93
Location: NE 1/4, SE 1/4, Sec. 26, T2S, R9W; 3/4 mi. east of Melrose; elevation 
6000 ft.
This site is located adjacent to the Melrose cemetery on a high hill over­
looking the farmed floodplain of the Big Hole River to the west. Vegetation now 
growing on the site is sparse, consisting primarily of scattered sagebrush, short 
bunch grass, prickly pear cactus, and a few wild flowers.
The artifacts recovered from this small site consist of 30 basalt flakes and 
one crude bifacially flaked basalt blank (Fig. 3d). An obsidian flake, found by the 
Preliminary Site Examination crew (Smith and Schultz 1974), was dated by the ob­
sidian hydration technique at 3053 B. C. (Leslie B. Davis, personal communication, 
25 August 1972).
The terrain, the kinds of artifacts, and the xerophilous plants now growing 
in the area suggest that this site was either a camp of very limited occupation or, 
more likely, a lookout point for occupants of a campsite along the river.
A n g l e r ’ s P a r a d i s e  S i t e ,  24MA1002 
Highway Construction Project N o.: 1-15-1(50)85
Location: SE 1/4, SW 1/4, Sec. 23, T3S, R9W; 7 mi. south of Melrose and 1 1/2 
mi. north of the Angler's Paradise Lodge; elevation 5500 ft.
The site is situated 100 yd. east of present Highway 91 on a portion of the 
Big Hole River floodplain and the west flank of a hill. Vegetation now growing in 
the site area includes greasewood, sagebrush, buck brush, wild rose, wild pea, 
wild iris, blue stem and rye grasses, willow, and prickly pear and barrel cacti.
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Marsh vegetation grows in a spring area 10 yd. south of the site.
Artifacts collected include the midsection and shoulders of a basalt corner- 
notched projectile point, a crude basalt chopper, and a number of flakes. Most of 
these were found on the hill flank, which is located outside the proposed highway 
right-of-way; however, clusters of fractured river cobbles, charcoal, and burned 
bone lying within the proposed construction zone suggest the presence of aboriginal 
hearths.
B r o w n ’ s B r i d g e  R e s t  S i t e ,  24MA1003  
Highway Construction Project N o .: 1-15-1(50)85
Location: NW 1/4, SW 1/4, Sec. 26, T3S, R7W; 8 mi. south of Melrose; elevation 
5500 ft.
This site is located about 1 mi. south of 24MA1002 in a gently west-sloping 
gravel storage and rest area opposite Brown's Bridge. The site, extending over an 
area approximately 100 by 150 yd ., lies adjacent to a large swamp and is bounded 
on the other three sides by hills and by the Big Hole River some 300 yd. to the west. 
Plants growing in the area include bunch grass, sagebrush, greasewood, wild rose, 
wild pea, wild iris, buck brush, small barrel and prickly pear cacti, and various 
wild flowers.
Artifacts found by our survey crew were limited to quartzite and basalt 
flakes and one large retouched flake, but the owners of the Angler's Paradise Lodge 
have in their possession one mortar and two pestles that came from this general area.
Nearby swamps make this site and the Angler's Paradise site a haven for 
mosquitoes in the summer months, an attribute which, in addition to the reports of 
local residents that this area generally has mild winters, suggests that both sites 
may have been winter camps.
D i l l o n  Q u a r r y  S i t e ,  24BE1007 
Highway Construction Project N o .: 1-15-1(49)62
Location: NW 1/4, SW 1/4, Sec. 7, T7S, R8W; 1 mi. north of the Dillon city limits, 
1/2 mi. west of U. S. Highway 91; elevation 5000 ft.
This site is situated in a hilly area 1/2 mi. northwest of the Beaverhead R i­
ver. Vegetation here is sparse, consisting mostly of short bunch grass with some 
sagebrush, prickly pear cactus, and wild flowers.
Concentrations of lithic scrap material were found in four locations, three 
of which occur on the points of hills within a total area of about 300 by 400 yd ., 
while the fourth encompasses an area 30 by 40 yd. on a flat to the south.
The artifacts recovered include large flakes and cores (3 to 7 in. in dimen- 
sions) of gray and orange welded tuff and a large end—battered cobble. Only a very 
small sample of the material was collected, however, as the ground was littered 
with cores and flakes that had been quarried from outcrops on the hilltops. The
13
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Preliminary Site Examination crew recovered the midsection of an obsidian biface 
from this site which has been dated by obsidian hydration at 2848 B. C. (Leslie B. 
Davis, personal communication, 25 August 1972). The quantity of flakes and cores, 
the rock outcrops, and the quarrying tool (i. e . , the end-battered cobble or hammer- 
stone) strongly suggest that this is an area from which aboriginal peoples extracted 
raw materials for their tools.
D i v i d e d  Pond S i t e .  24BE1006 
Highway Construction Project N o .: F-387
Location: SE 1/4, NW 1/4, Sec. 18, T7S, R8W; 0.6 mi. northwest of the U. S.
Highway 91-Montana Highway 41 intersection north of Dillon; elevation
5000 ft.
The site area appears to be a series of ancient stream beds and banks of 
either the nearby Blacktail Creek or possibly the Beaverhead River which now flows 
some 200 yd. to the northwest.
This site has the attributes of a good camping area, being adjacent to water 
and many edible plants. The soil is sub-irrigated and supports willow, wild rose, 
mare's-tail, sagebrush, and prickly pear, as well as a heavy cover of meadow and 
marsh grasses.
Artifacts recovered from this site consist of two basalt flakes which were 
found in an old road cut just outside the highway right-of-way. However, since veg­
etation and soil deposition are quite heavy at this site, subsurface materials might 
be present.
P o i n t  o f  Ro c k s  S i t e ,  24BE1005
Highway Construction Project Designation: Pipe Organ Slide Area 
Location: SE corner Sec. 35, SW comer Sec. 36, T8S, R10W; NE corner Sec. 2, 
NW comer Sec. 1, T9S, R10W; 13 mi. south of Dillon; elevation 6000 ft.
The Point of Rocks site (previously recorded by Jasmann [1962]) is situ­
ated at the base of a high steep cliff that marks the south entrance of Clark’s Can­
yon (Fig. 4). The vegetation now growing in the site area is similar to that at other 
sites in the Dillon vicinity, the dominant plants being sagebrush and greasewood, 
with willow, wild rose, nettle, cockleburr, cottonwood, chokecherry, and goose­
berry growing in the areas of springs.
No immediate highway construction was planned for this section of road; 
however, conversations with members of a highway survey party indicated that the 
cliff containing 24BE1005 would probably ultimately be removed since an attempt to 
cut the hill on the east side of the road some years previously had been unsuccess­
ful due to landslides in the area. Under the assumption that future widening of the 
highway would destroy the cliff, we proceeded to do an intensive survey of this area 
and record the known sites there. We found a number of small rockshelters in the
14
Fig. 4. Clark's Canyon, view looking north. Cliff containing Point of Rocks Rockshelters lies on 
west side of highway. Pipe Organ Slide area is middle center.
cliff rising above U. S. Highway 91, but only two showed evidence of occupation. 
Rockshelter No. 1, the largest, is situated on the southwest face of the cliff; Rock- 
shelter No. 2 is situated on the southeast face a few feet from the highway.
Rockshelter No. 1 (Fig. 5) was apparently formed by dissolution and exfo­
liation of the soft sandy limestone that now composes its walls and ceiling. The 
ceiling is 25 to 35 ft. above the floor of the shelter at its highest point and 8 to 15 ft. 
at its lowest. The shelter is 46 ft. wide at the mouth, 7 ft. wide at the rear, and 22 
ft. deep. The total floor area is about 300 sq. ft, most of which is covered with rat 
droppings and sand. Charred earth, fire-cracked rock, and flakes and cores, as 
well as several non-descript black pictographs were found in the west half of the 
shelter. In the center of the shelter is a relatively large pictograph. Drawn with a 
black pigment, the graph is now barely visible due to natural weathering and delib­
erate defacing (with the name, f,TED OFFRETM); however, the several lines which 
remain suggest that the pictograph depicted a deer or elk. This rockshelter is well 
outside the highway right-of-way and thus could not be tested under the Highway Sal­
vage Program.
Rockshelter No. 2 (Fig. 6) was probably formed by erosional action of the 
Beaverhead River. This river now flows 100 yd. southeast of the rockshelter, but 
prior to a change in its channel by highway construction, it flowed directly beneath
15
16
F
ig
. 
5.
 
Po
in
t 
of
 R
oc
ks
 R
oc
ks
he
lt
er
 N
o.
 
1.
 
F
ig
. 
6.
 
Po
in
t 
of
 R
oc
ks
 R
oc
ks
he
lt
er
 N
o.
 
2.
the shelter. Apparently the undercutting action of the river caused a large section 
of the c liff wall to dislodge and fall, thus creating a shelter 6 1/2 ft. high. The 
floor of the shelter covers an area roughly 12 ft. wide by 9 ft. deep, and totaling 
about 95 sq. ft.
A few chert sharpening flakes, some bone, and a quartz crystal were found 
on the surface of the shelter’ s floor. On the back (northwest) and left (southwest) 
walls of the shelter, a number of black and red pictographs had been drawn (Fig. 7). 
The black pictographs are mainly thin-line drawings, as are those in Rockshelter 
No. 1, but the red pictographs are much larger and their original form more dis­
cernible. Some of the motifs are fa irly common throughout Montana and the High 
Plains, for example, the human figure with the ” sun ray,f head, and the bird, while 
others are morphologically similar to art motifs in the southwestern United States. 
One of the latter (Fig. 7[ a ] ) appears to be a representation of a mask; another (Fig.
7 [b ]) that of a snake with mammae.
Rockshelter No. 2 was tested by the Preliminary Site Examination crew 
(see Smith and Schultz 1974). Among the cultural materials recovered by them 
were a number of obsidian flakes and the tip of a small side-notched(?) projectile 
point. Obsidian hydration dates determined for the flakes were A. D. 57, A. D. 1072, 
A. D. 1152, A. D. 1186, A. D. 1322, and A.D . 1587; the projectile point was dated 
at A.D . 1747 (Leslie B. Davis, personal communication, 25 August 1972 and 6 De­
cember 1972). One might speculate that the obsidian found here was quarried by 
nomadic peoples in the obsidian-rich Monida Pass, some 55 mi. to the south.
H i g h w a y  D i s t r i c t  3
Vaughn Q u a r r y  S i t e ,  24CA1 00 3  
Highway Construction Project N o .: 1-15-5(57)280
Location: (A) SW 1/4, SE 1/4, Sec. 2, T21N, R1E, 3 mi. northwest of Vaughn
Junction; (B) NE 1/4, NW 1/4, Sec. 2, T21N, R1E, 4 mi. northwest of 
Vaughn Junction; elevation 3600 ft.
This site comprises two major areas of use which we have designated by a 
single site number because of their geographic proximity and similarity of function 
and lithic materials represented. The primary area, Area A, lies on either side of 
U. S. Highway 91 and covers a total area of about 300 by 350 yd. Area B lies 1 mi. 
northwest of Area A and encompasses an area 50 by 150 yd. on the east side of the 
highway. Both site areas are situated in hills of highly eroded sandstone and benton­
ite. Vegetation is sparse and consists mainly of short bunch grass, scattered sage­
brush, and an occasional prickly pear cactus and wild flower.
The cultural material consists of many flakes and cores of andesite, and 
battered cobbles and pebbles of quartzite (Fig. 8), as well as an occasional flake of 
welded tuff. No projectile points were found by our crew, but their absence might 
be attributable to the site's apparent popularity as a target range for local residents.
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Fig. 8. Vaughn Quarry site artifacts, a, side-battered pebble; b, end- and edge-battered cobble; 
c, end-battered pebble. (Scale: actual size)
Although this site lacks many of the attributes of a good camp area, the ad­
jacent hills do offer a view for several miles in all directions, and water is present 
in the form of springs about 100 yd. north of site Area A. Rather than a lookout 
post or camp area, however, it is perhaps more reasonable to assume that since 
andesite and tuff outcrop here, the primary function of the site was that of lithic ex­
traction.
Q u e s t i o n a b l e  County  L i n e  S i t e ,  24CA1002  
Highway Construction Project N o .: 1-15-5(57)280
Location: NE 1/4, NE 1/4, Sec. 6, T22N, R1E; 11 mi. northwest of Vaughn Junc­
tion; elevation 3700 ft.
This site was so named because there is some question as to whether the 
material collected here is of Indian or White origin and because the site is located 
adjacent to U. S. Highway 91 on the Cascade-Teton county line. Several bones and 
one questionable flake, found in an eroded area of a wheat field, were in association 
with old machinery parts, broken crockery, and glass. The broken and split bones, 
identified as probable bison, show no evidence of butchering marks. Unless more 
positive evidence is uncovered during highway construction—which is unlikely—this 
site must remain as it was named, a "questionable” site.
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T o o l e - P o n d e r  a County  L i n e  S i t e ,  2 4 T L 1 00 2  
Highway Construction Project N o .: 1-15-8(28)343
Location: SW 1/4, SW 1/4, Sec. 31, T31N, R2W; 2 1/2 mi. south of the Marias Ri­
ver and 9 mi. south of Shelby; elevation 3425 ft.
Site 24TL1002 is located south of the Marias River on a high hill composed 
of glacial gravel. From the site one has an excellent view for several miles in all 
directions, and the glacial cobbles found here are a good source of quartzite. About 
75 yd. below the site are springs and a small stream. Vegetation in the site area 
consists mainly of bunch grass, with some scattered sagebrush, yellow clover, and 
buck brush, while marsh grasses grow in the wet coulee bottom.
Artifacts collected from this site were quartzite and basalt flakes made 
from the glacial cobbles. Judging from the kind and quantity of artifacts recovered, 
this site probably was used more as an observation post and occasional lithic extrac­
tion area, rather than for actual occupation.
At the time of our survey, the springs near the site were still flowing, a 
fact of particular interest, since they were observed in the driest month of one of 
the driest summers Montana had had for many years. No surface evidence of occu­
pation was found near the stream, but since the surrounding hills are quite steep and 
composed of unconsolidated sand and gravel, remains of an occupation of any age 
would probably be well-covered.
H i ghway  D i s t r i c t  4
M i l k  R i v e r  B i s on  Skul l
Highway Construction Project N o .: (1)F-RF-152(11)U1
Location: SE 1/4, NW 1/4, Sec. 36, T31N, R26E, 2 mi. west of Dodson; elevation 
2300 ft.
While investigating this construction project, I acquired from Ward Brown 
of Malta a rather unusual skull (Fig. 9) and left humerus of a bison. Brown had re­
covered the bones some weeks previously while excavating for a highway bridge on 
the Milk River. The bones came from a depth of about 25 ft. "below the water level 
of the river" and apparently had lain in a clay stratum (the skull was heavily en­
crusted inside and out with a fine blue clay).
In attempting to identify the specimen, I drew heavily on the work of Skin­
ner and Kaisen (1947). Based on visual inspection and various measurements (Table 
1), I was able to narrow the possible species to four: Bison (Bison) bison bison, Bi- 
son (Bison) bison athabascae. Bison (Bison) occidentalis, and Bison (Bison) preocci­
dental is. In cases in which the measurements of a specimen fall within the ranges 
of several species, hence necessitating some means of further differentiation among 
species, Skinner and Kaisen have developed a series of horn core indices which ex­
press the proportionate relationships of the skull. An abridged form of the formulae
20
1 8 in.
Fig. 9. Milk River Bison Skull.
for determining the indices is (Brophy 1966): index of curvature = Ll/D x 100; index 
of compression = dv/dt x 100; index of proportion = Lu/C x 100; index of length = 
Lu/W x 100. See Figure 10 for measurement points and explanation of formulae.
The indices for the Milk River specimen, when compared with those of in­
dividuals measured by Skinner and Kaisen, tend to fall within the ranges or near the 
the maximum or minimum limits of the ranges established for Bison (Bison) occi- 
dentalis (Fig. 11). While this specimen was recovered from within the geographic 
range of Bison (Bison) occidental is postulated by Skinner and Kaisen (1947:156), it 
is, to my knowledge, the only one of its kind found in Montana to date and possibly 
the northernmost specimen reported from the forty-eight adjacent states.
Dul l  K n i f e  S i t e ,  24PH1014
Highway Construction Project N o .: (1)F-RF-152(11)U1
Location: NW 1/4, NE 1/4, Sec. 32, T31N, R26E; 7 mi. west of Dodson; elevation 
2200 ft.
The site lies within and adjacent to a plowed field 1/2 mi. east of People's 
Creek and 1 1/2 mi. southwest of the Milk River. Vegetation consists primarily of 
bunch grass interspersed by prickly pear cactus and sagebrush. The site covers a 
total area of approximately 75 by 150 yd. which is exposed in a series of eroded
21
*22
1
T
A
B
L
E
 1
A
 C
O
M
PA
R
IS
O
N
 O
F
 M
E
A
S
U
R
E
M
E
N
T
S
 O
F
 T
H
E
 M
IL
K
 R
IV
E
R
 B
IS
O
N
 S
P
E
C
IM
E
N
 W
IT
H
 T
H
O
SE
 O
F
 F
O
U
R
 O
T
H
E
R
 S
P
E
C
IE
S
(M
ea
su
re
m
en
ts
 i
n 
m
m
.)
Sk
ul
l 
P
ar
t 
M
ea
su
re
d 
M
uk
 R
lv
er
 
B
is
o"
 t
B
~)
 
B
is
on
 (
B
.)
 
B
is
on
 (
B
.)
 
B
is
on
 (
B
.)
Sp
ec
im
en
 
bi
so
n 
bi
so
n
* 
bi
so
n
 a
th
ab
as
ca
e*
 
oc
ci
d
en
ta
ls
* 
pr
eo
cc
id
en
ta
li
s*
M
in
. 
A
v.
 
M
ax
. 
M
in
. 
A
v.
 
M
ax
. 
M
in
. 
A
v.
 
M
ax
. 
M
in
. 
A
v.
 
M
ax
.
Sp
re
ad
 o
f 
ho
rn
 c
or
es
, 
ti
p 
to
 t
ip
 
68
0 
48
5 
58
1 
66
2 
58
5 
66
5 
73
6 
67
0 
74
7 
87
5 
74
0 
84
2 
92
5
G
re
at
es
t 
sp
re
ad
 o
f 
co
re
s 
on
 o
ut
si
de
cu
rv
e 
72
5 
53
4 
61
2 
68
7 
64
5 
68
3 
75
0 
73
5 
78
2 
89
2 
79
2 
86
1 
95
8
C
or
e 
le
ng
th
 o
n 
up
pe
r 
cu
rv
e,
 t
ip
to
 b
u
rr
 
27
7 
14
0 
18
6 
25
0 
15
5 
21
6 
26
0 
22
2 
27
9 
33
0 
31
5 
36
4 
41
5
C
or
e 
le
ng
th
 o
n 
lo
w
er
 c
u
rv
e,
 t
ip
to
 b
u
rr
 
35
2 
17
0 
23
3 
31
3 
19
0 
25
5 
29
0 
27
5 
34
0 
40
5 
37
0 
41
4 
46
4
Le
ng
th
, 
ti
p 
of
 c
or
e 
to
 u
pp
er
 b
as
e 
• ,
at
 b
u
rr
 
22
6 
13
5 
16
8 
21
0 
15
0 
18
9 
20
0 
21
0 
24
3 
29
0 
30
0 
33
2 
36
5
V
er
ti
ca
l 
di
am
et
er
 o
f 
ho
rn
 c
or
e 
at
 r
ig
ht
an
gl
e 
to
 l
on
gi
tu
di
na
l 
ax
is
 
85
 
64
 
74
 
91
 
72
 
85
 
97
 
76
 
91
 
10
0 
88
 
97
 
10
7
C
ir
cu
m
fe
re
n
ce
 o
f 
ho
rn
 c
or
e 
at
 r
ig
ht
an
gl
e 
to
 l
on
gi
tu
di
na
l 
ax
is
 
24
8 
20
8 
23
5 
27
9 
23
0 
27
1 
30
0 
25
3 
29
0 
33
6 
29
5 
32
0 
36
1
G
re
at
es
t 
w
id
th
 a
t 
au
di
to
ry
 o
pe
ni
ng
s 
26
1 
22
2 
25
8 
27
5 
18
5 
26
3 
29
6 
25
9 
27
5 
30
7 
26
8 
28
4 
30
2
T
ra
n
sv
er
se
, d
ia
m
et
er
 o
f 
co
re
 a
t 
ri
gh
t
an
gl
e 
to
 l
on
gi
tu
di
na
l 
ax
is
 
81
 
68
 
78
 
95
 
81
 
92
 
10
8 
85
 
98
 
11
4 
99
 
10
8 
12
8
W
id
th
 b
et
w
ee
n 
ba
se
s 
of
 h
or
n 
co
re
s 
35
6 
—
 
—
 
—
 
—
 
—
 
__
 
—
 
__
 
__
 
__
 
__
 
__
W
id
th
 o
f 
cr
an
iu
m
 b
et
w
ee
n 
ho
rn
 c
or
es
an
d 
or
bi
ts
 
26
8 
24
2 
26
4 
29
0 
27
2 
28
8 
31
2 
27
7 
29
9 
34
0 
25
0 
28
4 
30
5
G
re
at
es
t 
po
st
or
bi
ta
l 
w
id
th
__
__
__
__
__
__
__
__
__
__
__
__
30
9_
__
__
__
__
__
_2
71
 
31
7 
34
3 
32
6 
35
5 
38
4 
32
8 
35
1 
40
0 
32
1 
34
2 
36
8
*A
ft
er
 S
ki
nn
er
 a
nd
 K
ai
se
n 
19
47
23
19
0
18
0
17
0
16
0
15
0
14
0
13
0
12
0
11
0
10
0 90 80 70 60 50
Cu
rv
at
ur
e 
Co
m
pr
es
sio
n 
Pr
op
or
tio
n 
Le
ng
th
In
de
x 
In
de
x 
In
de
x 
In
de
x
F
ig
. 
11
. 
H
or
n 
in
di
ce
s 
of
 t
he
 M
il
k
 R
iv
er
 s
pe
ci
m
en
 (
h
or
iz
on
ta
l 
li
n
e)
, 
co
m
pa
re
d 
w
it
h 
th
e 
ra
n
ge
s 
of
 i
n
di
ce
s 
of
 s
pe
ci
m
en
s 
of
 B
is
on
 (
B
is
on
) 
bi
so
n
 b
is
on
 (
a)
, 
B
. 
(B
.)
 b
is
on
 a
th
ab
as
ca
e 
(b
),
 
B
. 
(B
.)
 o
cc
id
en
ta
l i
s 
(c
),
 
an
d 
B
. 
(B
.)
 p
re
oc
ci
de
n
ta
li
s 
(d
) 
(S
ki
n
n
er
 a
nd
 K
ai
se
n
 1
94
7)
.
F
ig
. 
10
. 
Id
ea
li
ze
d 
d
ia
gr
am
 o
f 
bi
so
n
 s
ku
ll
 s
ho
w
in
g 
m
ea
su
re
­
m
en
t 
po
in
ts
 f
ro
m
 w
hi
ch
 h
or
n 
co
re
 i
n
di
ce
s 
ar
e 
d
er
iv
ed
. 
LI
 i
s 
ho
rn
 
co
re
 l
en
gt
h 
on
 l
ow
er
 c
u
rv
e;
 L
u 
is
 h
or
n
 c
or
e 
le
ng
th
 o
n 
up
pe
r 
cu
rv
e;
 d
v 
is
 v
er
ti
ca
l 
d
ia
m
et
er
 o
f 
co
re
 a
t 
ba
se
; 
dt
 i
s 
tr
an
sv
er
se
 d
ia
m
et
er
 o
f 
co
re
 a
t 
ba
se
; 
is
 c
ir
cu
m
fe
re
n
ce
 o
f 
co
re
 a
t 
ba
se
; 
E)
 i
s 
di
st
an
ce
 f
ro
m
 
co
re
 t
ip
 t
o 
u
pp
er
 b
as
e 
at
 b
u
rr
; 
W
 i
s 
cr
an
ia
l 
w
id
th
 b
et
w
ee
n
 h
or
n 
co
re
s 
an
d 
or
bi
ts
. 
(A
ft
er
 S
ki
nn
er
 a
nd
 K
ai
se
n
 1
94
7)
24
F
ig
. 
12
. 
A
rt
if
ac
ts
 f
ro
m
 t
he
 D
ul
l 
K
ni
fe
 (
a-
d
) 
an
d 
Sh
ad
w
el
l 
C
re
ek
 B
ri
dg
e 
(e
-i
) 
si
te
s,
 
a,
 c
or
e;
 b
, 
bi
­
fa
ce
 (
cr
ud
e 
bl
an
k)
; 
c,
 f
la
ke
 (
aw
l?
);
 d
, 
un
if
ac
e 
(b
la
nk
); 
e,
 h
am
m
er
st
on
e;
 f
, 
ru
bb
in
g 
st
on
e 
(c
on
ca
ve
 p
ol
is
he
d 
su
r­
fa
ce
);
 g
, 
gr
oo
ve
d 
m
au
l; 
h,
 
m
an
o 
(l
at
er
 u
se
d 
as
 h
am
m
er
st
on
e)
; 
l,
 c
ho
pp
er
.
Fig. 13. Shadwell Creek Bridge site chipped stone artifacts, a, Oxbow projectile point; b, 
stemmed projectile point; c, basal fragment of large side-notched projectile point; d, projectile point (knife?) 
base; e, knife base; f, knife midsection; g, retouched flake; h, small biface. (Scale: actual size)
bare patches that vary in diameter from 6 to 12 ft. Artifacts recovered from the 
exposed areas include a number of quartzite cobble flakes and cores, a hammer- 
stone, a unifacially flaked tool, and a crude blank (Fig. 12a-d). Like the Toole- 
Pondera site, 24PH1014 is probably a lithic extraction site.
Sha d we l l  C r e e k  B r i d g e  S i t e ,  24RL1 00 3  
Highway Construction Project N o .: S-RS-128(9)U1
Location: NE 1/4, NW 1/4, Sec. 24, T20N, R58E; 25 mi. south of Sidney; eleva­
tion 2200 ft.
The site is located on a prominent hill just north of the newly constructed 
Shadwell Creek Bridge. Cultural material is concentrated in two eroded areas, 
each measuring about 30 by 40 yd. One concentration is centered around a highly 
eroded sandstone outcrop in the proposed highway construction area, while the other 
is located in an eroded slump approximately 100 ft. east of the highway right-of- 
way.
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With the exception of the two eroded areas, this site has the best grass cov­
er I saw all summer. Other exploitable plants now growing in the site area include 
creeping cedar, oregon grape, sunflower, broomweed, cottonwood, and wild rose.
Artifacts collected include 1 Oxbow, 1 stemmed, and 1 side-notched projec­
tile point (Fig. 13a-c), which suggest that the site was occupied from several thou- • 
sand years ago to a relatively short time before the advent of white men. In addi­
tion, we recovered 3 knife fragments, 1 small biface, 1 retouched flake (Fig. 13d-h), 
1 chopper, 1 mano, 1 grooved maul, 1 hammerstone, and 1 rubbing stone (Fig. 
12e-i). The sandstone outcrop, located in the center of one artifact concentration 
and consisting of flat fragmented sandstone boulders, may in fact have been the rem­
nants of a small collapsed rockshelter.
Since Indians often cached women’s tools, such as the mano and grooved 
maul, at favorite camping areas, the recovery of these kinds of tools at 24RL1003 
suggests that this site was possibly one of a series of sites that was seasonally oc­
cupied by a group of hunters and gatherers.
H i ghway  D i s t r i c t  5
M i l e s  One S i t e ,  24CR1003
Highway Construction Project N o .: 1-94-4(24)136
Location: SE 1/4, NW 1/4, Sec. 32, T9N, R48E; 5.75 mi. northeast of the Inter­
state 94-U. S. 12 Interchange near Miles City; elevation 2500 ft.
The Miles One site is the first of a series of sites recorded by the Recon­
naissance Survey crew near Miles City. The site is situated on a gently west- 
sloping cultivated hill that is probably an old terrace of the Yellowstone River, 
which now lies 1 mi. to the northwest. Vegetation in the site area is sparse, con­
sisting of bunch grass, some sagebrush, prickly pear cactus, and a few wild flow­
ers.
The cultural material was found in a plowed area 30 by 50 yd. and consists 
of a number of flakes, mostly of porcelanite; a retouched spall of porcelanite; and 
two unifacially flaked implements, one of porcelanite, the other of quartzite (Fig. 
14a-c).
Jones  C r e e k  S i t e .  24CR1004
Highway Construction Project N o .: 1-94-4(24)136
Location: Center SW 1/4, Sec. 32, T9N, R48E; 5.25 mi. northeast of the Inter­
state 94-U. S. 12 Interchange near Miles City; elevation 2500 ft.
This site is situated about 1/2 mi. south of 24CR1003 on a small low hill 
on the north bank of Jones Creek. Jones Creek is an intermittently flowing stream 
which, at the time of our investigation, carried only a few inches of muddy water
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Fig. 14. Artifacts from the Miles One (a-c), Hardpan (d), Jones Creek (e -l), and Bensley Creek 
(j-k ) sites. a ,b , unifaces; c, retouched spall (end scraper); d, retouched flake (end scraper); e, blank; f, core; 
g, chopper; h, hammerstone; l, core-chopper; j, retouched flake; k, rib fragment (probable bison) with butcher­
ing marks.
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even though there had been a heavy rain the day before. Usable plants growing on 
the site itself include native grasses, sagebrush, and prickly pear cactus; elk this­
tle, nettle, wild rose, sunflower, cottonwood, and various wild flowers grow near­
by.
The creek bed is littered with porcelanite cobbles varying in diameter from 
3 in. to 1 ft. Porcelanite is found in much of the eastern Montana badlands; that 
which occurs at this site probably eroded out of the gumbo hills a few hundred yards 
east of the site. Most of the artifacts recovered and observed here were made from 
this material.
Artifacts were found on the south and west sides of the hill in an area about 
100 by 200 yd. in extent where they had been exposed by erosion and a road cut.
The kinds of tools (1 core-chopper, 1 chopper, 1 blank, 1 core, and 1 hammerstone 
[Fig. 14e-i]) and the number of flakes and cores present indicate that while this site 
may have been occupied by prehistoric man, its primary function was probably as a 
source of lithic material.
Hardpan S i t e ,  24CR1005
Highway Construction Project N o .: 1-94-4(24)136
Location: SE 1/4, NW 1/4, Sec. 4, T 8N, R48E; 5 mi. northeast of the Interstate 
94-U. S. 12 Interchange near Miles City; elevation 2500 ft.
This site is approximately 1/4 mi. south of Jones Creek in a flat, dry, 
hardpan area. The sparse vegetation now growing on the site includes greasewood, 
sagebrush, and native grasses, while cottonwood grows along a nearby canal.
The site covers an area about 100 by 200 yd ., but all cultural material 
was found in a series of barren hard-packed sand areas, each 8 to 10 ft. in dia. A r­
tifacts include several porcelanite flakes, an end-battered cobble, and a porcelanite 
end scraper (Fig. 14d). The scraper and a fragment of a fire-cracked quartzite 
stone suggest that 24CR1005 may have been a campsite.
B e n s l e y  C r e e k  S i t e ,  24CR1006 
Highway Construction Project N o .: 1-94-4(24)136
Location: NE 1/4, NE 1/4, Sec. 18, T 8N, R48E; 2.5 mi. northeast of the Inter­
state 94-U. S. 12 Interchange near Miles City; elevation 2500 ft.
Site 24CR1006 is situated on a small hill on the north side of Bensley 
Creek. It is covered with a good stand of bunch grass and some sagebrush, and cot­
tonwood grows along the banks of the nearby creek.
Interstate 94 cuts through the center of the site. On the west side of the 
highway is a concentration of flakes, and on the east side is a smaller concentra­
tion of flakes and an outcrop of porcelanite. Most of the artifacts were found on the 
partially eroded southwest slope of the hill in an area measuring 60 by 120 yd. The 
presence of a large rib fragment (probable bison) with apparent butchering marks
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(Fig. 14k), the amount of cultural debris, and the porcelanite outcrop would suggest 
that 24CR1006 was an occupation-lithic extraction site.
G l a s s c o c k  S i t e ,  24CR1007
Highway Construction Project N o .: 1-94-4(24)136
location: SW 1/4, NE 1/4, Sec. 18, T 8N, R48E; 2 mi. northeast of the Interstate 
94-U. S. 12 Interchange near Miles City; elevation 2500 ft.
This site lies about 1/2  mi. southwest of 24CR1006 on a high hill on the 
west side of Interstate 94. Floral cover is essentially the same as that at the Bens- 
ley Creek site. A porcelanite outcrop is located a few yards from the site, and 
quartzite cobbles are eroding from the hillside.
Artifacts were found in a 30 by 90 yd. area. They include 2 quartzite ham- 
merstones, 1 small porcelanite biface (preform), 2 cores (one of porcelanite, the 
other of quartzite), and a number of porcelanite flakes (Fig. 15a-d, i). This site, 
like others in this construction project, was probably used for lithic extraction.
U. S. 12 I n t e r c h a n g e  S i t e ,  24CR1008  
Highway Construction Project N o .: 1-94-4(24)136
Location: NW 1/4, NE 1/4, Sec. 25, T 8N, R47E; 200 yd. south of the Interstate 
94-U. S. 12 Interchange near Miles City; elevation 2500 ft.
Site 24CR1008 is situated at the base of a large bentonite hill that is almost 
barren of vegetation. The highly eroded gray sandy soil yielded a number of flakes 
but no tools; all the flakes were found in an area measuring 60 by 100 yd. This site 
is atypical of others in the area in as much as 83 per cent of the pieces of lithic ma­
terial recovered here were quartzite.
A 45-caliber cartridge found on the site is of a type that was standard issue 
for the army during the Fort Keogh period (1876 to 1908) (Frazer 1965:82); however, 
John E. Fox, an antique gun dealer and collector in Missoula, Montana, reported 
that these cartridges were sold commercially as late as the 1920's. Hence, the car­
tridge could be a very late intrusion into the site.
Rus t y  F e n c e  S i t e ,  24CR1009
Highway Construction Project N o .: 1-94-4(24)136
Location: NE 1/4, SE 1/4, Sec. 35, T 8N, R47E; 2 mi. southwest of the Interstate 
94-U. S. 12 Interchange near Miles City; elevation 2500 ft.
This site lies on a moderately high hill overlooking the Tongue and Yellow­
stone river plains to the west. Plants now growing in the area include wild rose, 
willow, cottonwood, grasses, and wild flowers. Artifacts were found in an area 120 
by 160 yd. in extent and include 1 large unifacially flaked quartzite tool, 1 agate end
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IFig. 15. Artifacts from the Glasscock (a-d, i) and Rusty Fence (e-h) sites, a, end-battered cobble; 
b, uniface; c, retouched flake (spokeshave?); d, knife (preform); e, end scraper; f,g , retouched flakes (end 
scrapers); h, uniface (smooth cobble cortex on reverse side); i, core with prepared platform.
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IFig. 16. Artifacts from the Water Tank (a-g) and Biegalkie (h, i) sites, a, Duncan projectile point; 
b,c, knife tips (blanks); d, knife base; e, retouched flake (spokeshave); f, end scraper; g, retouched flake (end 
scraper); h, knife base; i, retouched flake.
scraper, 3 retouched porcelanite flakes (Fig. 15e-h), and a number of flakes and 
cores of porcelanite and quartzite. The natural terrain and lithic materials repre­
sented here suggest that this was probably an occupation and tool-manufacturing 
site.
W a t e r  Tank S i t e ,  24CR1010 
I Highway Construction Project N o .: 1-94-4(24)136
Location: SW 1/4, SE 1/4, Sec. 35, T8N, R47E; 2.5 mi. southwest of the Inter- 
| state 94-U. S. 12 Interchange near Miles City; elevation 2500 ft.
This site is located less than 1/2 mi. southwest of 24CR1009 and like the 
latter lies on a moderately high hill overlooking the river floodplain. The plant cov­
er is also similar to that at 24CR1009.
Artifacts found during the 1971 survey include 1 agate end scraper, 1 base 
of a porcelanite blade, 2 tips of porcelanite bifaces, 2 retouched flakes (Fig. 16b-g), 
2 cores, and many flakes of porcelanite, agate, quartzite, and chert. A revisit to 
the site during the 1972 field season yielded more end scapers and a projectile point 
that appears to be a Duncan variant (Fig. 16a). Additional material, including
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Middle Prehistoric Period projectile points, are reported by Smith (1972).
The distribution of artifacts at this site may evidence a division of labor 
between the sexes: the projectile points were found on the hilltop, while the end 
scrapers were fairly well concentrated on a small ridge on the north side of the hill.
With the exception of 24CR1008, all the sites found along highway construc­
tion project 1-94-4(24)136 are markedly similar as they relate to the type of terrain 
^elected for the site locations, and the kinds of lithic materials and tools present. 
Although diagnostic artifacts were found on only one of the eight sites, these general 
similarities and the geographic proximity of the sites suggest that they are related.
B i e g a l k i e  S i t e ,  24CR1002
Highway Construction Project N o .: 1-94-4(27)119
Location: SE 1/4, SW 1/4, Sec. 34, T7N, R45E; 15 mi. west of Miles City and 2 
mi. west of the Interstate 94-Moon Creek Road Interchange; elevation 
2600 ft.
The Biegalkie site lies opposite the Biegalkie farmstead on the north side 
of Interstate 94. Two concentrations of artifacts once occurred at this site, the 
largest of which lies outside the highway right-of-way on a gravel hill. The other 
concentration was also situated on a gravel hill but since the time of the survey has 
been removed by highway construction. Plants on and adjacent to the site include 
bunch grass, yucca, prickly pear, cottonwood, willow, cattail, mare’s tail, yellow 
clover, and various wild flowers.
Artifacts recovered include 1 base of a porcelanite biface (blank), 1 re­
touched porcelanite flake (Fig. 16h, i), 2 retouched quartzite flakes, and a number 
of flakes and cores of porcelanite, agate, quartzite, and chert.
This site appears to have been a lookout point where naturally occurring 
cobbles were occasionally utilized for tools.
S u mma r y
Many benefits are ultimately to be derived from the Highway Archaeologi­
cal and Paleontological Salvage Program. The most obvious is, of course, the sal­
vaging of scientific data that would otherwise be lost. Of less urgency, but of equal 
or greater importance, is the gathering of data by an archaeological survey that is 
statewide. During the 1971 field season we investigated projects hundreds of miles 
apart in ecological zones ranging from coniferous forested mountains to semi-desert 
plains. We recorded diverse types of sites— rockshelters, rock art panels, occu­
pation and lookout sites, and quarries—that date from several thousand years to a 
few decades ago.
At this time, after only one season’s field work, it is rather difficult, if
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not impossible, to order the data and derive theory from sites of such diversity and 
geographic extent. In the future, with the addition of data from many other sites, it 
will be possible to undertake such analyses as correlating the lithic types and manu­
facturing techniques represented at the sites with the sites’ geographic distribution 
and ecological environments. Our first season’s data are now being sorted and 
stored in a computer data bank; each subsequent season’s materials will also be de­
posited there. Our prospects are that in addition to being an effective salvage opera­
tion, the Highway Salvage Program will eventually also yield data and theory that 
will lend themselves to a greater understanding of the state’s prehistory.
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I n t r o d u c t i o n
In the interest of protecting any historic, prehistoric, or paleontological 
remains of scientific value which might be discovered in the process of highway con­
struction, an agreement was made between the Montana Highway Commission and 
the University of Montana Statewide Archaeological Survey, acting through the Uni­
versity of Montana Foundation, for the "Prelim inary Site Examination" phase of the 
Highway Archaeological and Paleontological Salvage Program. By terms of this 
agreement, any potential sites discovered by personnel of the Statewide Archaeolo­
gical Survey during the Reconnaissance Survey phase of the salvage program, or by 
highway personnel during highway construction, are to be evaluated by the Statewide 
Archaeological Survey to determine whether they warrant further study or excava­
tion; and any historic, prehistoric, or paleontological materials present are to be 
collected and preserved. Under this program, we examined and/or tested 12 sites 
during the 1971 summer field season (Fig. 1). We were assisted in the field by 
part-time crew members: Eric Hedges, Truman O ’Brien, Carl Smith, and Peter 
Steere.
Because of the practical considerations and problems involved in delaying 
construction, we first examined those sites scheduled for immediate construction.
We confined all excavations to within the established or proposed right-of-way; 
when we were uncertain that right-of-way acquisition had been completed, we ob­
tained permission of the landowner and agreed to any restrictions made by him. We 
backfilled all test pits before a site was abandoned, regardless of the expected time 
lag before the beginning of construction.
In most instances, we were provided with a copy of the Reconnaissance Sur­
vey site forms reporting the site to be investigated (see O’Brien 1974). Upon arriv­
al at a designated or possible site, we conducted an intensive surface survey of the 
immediate area. This was followed by an extensive survey that went well beyond 
the target area by as much as several hundred yards.
Surface collection at quarry sites was necessarily selective. At some 
sites, survey yielded only a few fragments of artifacts or other evidence of human 
activity, all of which were collected; at still others, surface materials were entire­
ly absent, all having been previously collected during the Reconnaissance Survey.
The decision to excavate a test pit or trench was based on recommendations
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from O'Brien's (1974) survey, together with any historic information and the char­
acteristics of the site itself. Thus, since it seemed preferable to err on the conser­
vative side, we tested some sites which presented no surface indications. In other 
cases, a weak recommendation from O'Brien and absence of suggestive features in­
fluenced the decision to recommend no further action.
In consideration of the time involved in relation to the information to be 
gained, we deferred mapping until a survey of the site was completed. If no further 
action was deemed necessary, the site was not mapped. If very preliminary testing 
was to be done, a sketch map was drawn; the site was mapped only if a test pit or 
trench was to be excavated.
All materials collected were recorded, bagged, and subsequently delivered 
to the University of Montana Department of Anthropology archaeology laboratory for 
cleaning, marking, and storage; all field notes, photographs, maps, etc. are on 
file at the Statewide Archaeological Survey office.
S i t es  Sur f a c e  S u r v e y e d  Only
At five sites, we found insufficient surface materials to warrant test exca­
vation. Following the survey, we abandoned the site and reported to the Highway 
Commission that construction would probably not endanger historic or prehistoric 
materials. However, we requested that we be notified if construction revealed ma­
terials or features that we had overlooked.
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Fig. 1. Locations of sites examined.
M e l r o s e  C e m e t e r y  S i t e ,  24SB1001 
Highway Construction Project N o .: 1-15-2(29)93
Location: NE 1/4, SE 1/4, Sec. 26, T2S, R9W; about 3/4 mi. northeast of the town 
of Melrose.
The site is located on one of a series of glacial hills of unsorted rolled cob­
bles, pebbles, gravel, and occasional small boulders, with a very thin soil cover 
and sparse vegetation. The cemetery for the town of Melrose, located near the 
point of the hill, gives the site its name.
Our examination consisted of an intensive surface survey of the immediate 
site area and some 200 yd. beyond, with special attention given to the slopes and 
drainages.
The findings were limited to one flake fragment each of agate, obsidian, 
and chert, which were too small to be diagnostic, and a "work area."  The latter 
consisted of basaltic chipping debris at the base of a partially exposed basaltic boul­
der near the southern limit of the hilltop.
It appears that the site was used only occasionally by people passing 
through, perhaps as an observation point and/or a source of lithic raw material, 
and probably not at all as a camp or habitation.
D i v i d e d  Pond  S i t e ,  24BE1006 
Highway Construction Project N o .: F-387
Location: SE 1/4, NW 1/4, Sec. 18, T7S, R8W; about 1/2 mi. west of Highway 91, 
at the northern city limits of the town of Dillon.
This area is part of the Beaverhead River floodplain. It is characterized 
by occasional sparsely vegetated raised spots, 2 ft. high and 5 to 10 yd. in d ia ., in­
terspersed with marshy spots and ponds surrounded by trees. The high spots show 
rather intensive past and recent rodent burrowing.
A graveled road traversing the area, fences, a shed, and abandoned ma­
chinery attest to a variety of modern human activities.
Evaluation of this site consisted of careful surface survey which extended 
well beyond the proposed right-of-way. Backdirt of recently dug rodent burrows 
was examined for any cultural evidence. These examinations yielded no cultural 
materials or other indication of activity of early man; hence, further testing was 
considered unnecessary.
Q u e s t i o n a b l e  County  L i n e  S i t e ,  24CA1002 
Highway Construction Project N o .: 1-15-5(57)280
Location: NE 1/4, NE 1/4, Sec. 6 , T22N, R 1E; about 11 mi. north of Vaughn Junc­
tion, just east of Highway 91.
The area of interest lies in a slightly low spot in flat-to-undulating wheat
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farmland. The low spot is moist, suggestive of poor drainage, and has been left in 
weeds. Construction of Highway 91, extensive plowing over many years, and recent 
road grading 150 to 200 yd. to the north have apparently not uncovered notable evi­
dence of prehistoric use of this spot.
Examination consisted of surface survey of the designated site and some 50 
yd. beyond. In addition to the bone fragments recovered during the Reconnaissance 
Survey, we observed two bovine bone fragments which were too fragmentary to iden­
tify as to species (bison or domestic cow). The only other materials observed were 
a fragment of chert, which may not be native to the area but which shows no evi­
dence of human workmanship, and miscellaneous debris of modern man, such as 
rusted metal, glass, and the ubiquitous beer cans.
This spot, so recently and extensively disturbed and situated in open coun­
try, does not appear promising as a camp or habitation site. The bovine bone frag­
ments were too few and scattered to suggest a concentration, though it is possible 
that they may represent an ancient kill. In the absence of more compelling evi­
dence of buried materials, no further action was taken.
T o o l e - P o n d e r a  County L i ne  S i t e ,  24TL1 00 2  
Highway Construction Project N o.: 1-15-8(28)343
Location: SW 1/4, SW 1/4, Sec. 31, T31N, R2W; about 0.4 mi. north of the point 
of intersection of the Interstate and Highway 91.
The designated site is on the top of a glacial till, high enough to afford a 
view of the surrounding country for approximately 10 to 15 mi. in all directions. 
The gently rolling land surrounding the site is primarily utilized for wheat farming. 
Springs in the drainages immediately north of the site drain into a small creek and 
ultimately into the Marias River about 2 to 3 mi. to the north. The site area has 
been heavily grazed and repeatedly walked over by cattle.
Survey of the area and about 1/2 mi. northward included careful observa­
tions of the gullies and the area around the nearest of the springs. Since these lat­
ter were well beyond the apparent right-of-way, they were not tested; however, 
there was no surface evidence to suggest human activity. From the top of the gla­
cial till itself, an obsidian fragment, 1.8 by 1.6 cm. and showing secondary flaking 
along two sides, and two small chert flakes showing minimal flaking comprised the 
entire surface collection.
Although this area does provide a viewpoint, is flat enough for camping, 
and is near a source of water, no evidence of such use was found.
B r o w n ’ s B r i d g e  Re s t  S i t e ,  24MA1003 
Highway Construction Project N o.: 1-15-1(50)85
Location: NW 1/4, SW 1/4, Sec. 26, T3S, R7W; about 8 mi. south of the town of 
Melrose on Highway 91.
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The designated site is between the highway and gravel pit to the west and 
the mountains to the east. East of the center of the site is a low talus slope which 
has been disturbed by road equipment, and to the north is a steep hill covered with 
unsorted stream-rolled cobbles.
Surface survey yielded only questionable artifacts: a hammerstone, scrap­
er, and flakes. Since these rocks spall easily, definite evidence of manufacture is 
impossible to establish. Further examination of the site was considered unneces­
sary.
S i t e s  T e s t e d
At the following four sites, test excavations yielded no prehistoric or im­
portant historic cultural materials.
A n g l e r ’ s P a r a d i s e  S i t e ,  24MA1002 
Highway Construction Project N o .: 1-15-1(50)85
Location: SE 1/4, SW 1/4, Sec. 23, T3S, R9W; about 7 mi. south of the town of 
Melrose and about 11/2 mi. north of the Angler’ s Paradise Lodge.
The site, about 75 to 100 yd. (east-west) by 1/4 mi. (north-south), lies in 
part of an old floodplain between a shale talus slope on the east and the Bighole Riv­
er, just beyond Highway 91, to the west (Fig. 2). The area does not appear to have 
been plowed, but has been grazed and apparently disturbed by road construction in 
the past.
At the foot of the talus is an arc-shaped cluster of willows, wild rose, and 
other shrubs; at about the center of the arc, flowing from near the bottom of the 
slope, is a spring which feeds into a small brackish pond. West of the arms of the 
arc are small clusters of willow and small shrubs. Between these stands, slightly 
raised deposits of unsorted water-worn pebbles and cobbles support sage and prick­
ly pear. The flat alluvial deposit is thinly covered with grass, "horsetail,"  thistle, 
wild iris, and shrubs such as wild rose and willow.
At the margin of the northern extension of the arc, a few cobbles eroding 
out of the gentle slope were suggestive of a possible hearth. A test excavation 
through 24 in. of alluvium to a base of cobbles and gravel showed the strata to be 
culturally sterile. Three other test pits (Fig. 3) were also culturally sterile to a 
depth of 30 in.
Surface survey yielded no cultural materials. The small fragments of 
charcoal which were thinly distributed across and northward from the site, but 
which did not appear in the test excavations, apparently represent an old surface 
fire. The bone fragments which were also widely spread appeared to represent one 
or possibly two sheep. In the apparent absence of cultural materials, further exam­
ination was deemed unwarranted.
Although this seems a promising area for a camp or habitation site, it is 
probable that many others, some even more suitable, may be found along the river
44
Fig. 3. Approximate-scale sketch of Angler’s Paradise site area showing location of test pits.
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Fig. 4. Hancock site, view north from test area. Note low terrace at foot of steep slopes.
Fig. 5. Hancock site, view west from test area; center middle ground, at foot of slope, is gravel pit
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Fig. 6. Hancock site, view east from test area; low bench is site of old orchard.
where recent grazing and human activity have been less intensive.
Hancock  S i t e ,  24MQ1002
Highway Construction Project N o .: 1-90-2( )
Location: N 1/2, NE 1/4, Sec. 8 , TU N , R16W; 2 mi. east of the Rock Creek Inter­
change, north side of 1-90; proposed Bonita access road.
At this point, the Clark Fork River valley is from 1/4 to 1/2 mi. wide.
The site is situated on the north side of the valley on an old floodplain which is 
bounded on the north by a low gravel bench about 8 ft. high and ranging from 20 to 
100 ft. wide. Above the bench, the talus-strewn slopes rise sharply. At the 
mouths of the drainages, small alluvial fans rest on the gravel terrace (Fig. 4).
About 1/4 mi. west of the site (Fig. 5) is a county gravel pit. To the south 
of Highway 91 and the proposed Interstate lies the present floodplain, and the river 
runs along the foot of the steep slope.
The entire valley was homesteaded in the early nineteenth century and has 
been farmed in wheat and alfalfa; alfalfa roots were found throughout the test pits to 
a depth of 3 ft. At the present time horses graze the flats and low benches, and in 
the past sheep and cattle have also grazed there.
Although there was no surface evidence, the present owner, for whom the
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site is named, reported that the bench east of the flat (Fig. 6) was once an orchard.
The valley in the area of the site is reported to have been an historic Flat- 
head campsite. In the spring the Indians gathered bitter root on the steep south­
facing slopes, and in the autumn they fished along the river on the south side of the 
valley. Presumably, this pattern of utilization would have extended back into pre­
historic times.
The original homesteaders collected numerous artifacts, and the present 
owners have collected a few, as they were turned up by the plow. Neither collec­
tion was available for examination; however, the artifacts were reported to be most­
ly "brown flint arrowheads."  The highest concentration of artifacts was said to 
have been located just west of the proposed right-of-way about 100 yd ., "where the
Fig. 7. Composite profile of three test excavations at Hancock site.
sand was near the surface." Our survey indicated that the previous collectors were 
very thorough, for we did not recover a single flake.
Though she has walked the entire farm many times, flats and hills alike, 
the present owner has never seen evidence of campsites or depressions suggestive 
of earth ovens; we did not locate any in our extensive survey.
Examination of the wall of the gravel pit showed a layer of alluvial topsoil 
and small gravel 12 to 18 in. in depth. Below this, to a depth of 6 f t . , lay unsorted 
water-worn cobbles, pebbles, and sand. The latter provided a reference for what 
could be considered a basal layer in the test excavations.
The spot selected for testing was as far west and as near the reported area 
of concentration of flakes as was possible within the proposed right-of-way. Contour
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mapping was deferred, since the entire site area was essentially flat, either natu­
rally or as a result of repeated plowing. The one exception was a slightly raised 
roadbed.
A 100-ft. grid was laid out, marked at the comers with wooden stakes 
driven to ground level so as not to constitute a hazard to the horses grazing there. 
Three 5 ft. sq. test pits, spaced 100 ft. apart in a triangle, yielded no cultural ma­
terials. The well-marked plow zone was 6 to 8 in. deep (Fig. 7). Beneath this lay 
an 8 in. layer of sandy loam. The third stratum, extending 14 to 16 in. to the base 
layer of gravel, cobbles, and sand, was fine gravel and sand. In two of the test 
pits, very thin layers ( 1/2  in.) of fine gravel, with a sparse scattering of charcoal 
flecks, occurred at 13 and 20 in. below the surface. Because of the extensive pene­
tration of the entire profile by alfalfa roots, rodent disturbance, and the small size 
of the bits of charcoal, collection for radiocarbon dating was not made.
Wide distribution of the charcoal, in pits 100 ft. apart, suggested an exten­
sive surface bum at some time in the past, or perhaps floodbome redeposition from 
a hearth upstream.
A fourth test pit, on the low bench east of the main site area, revealed 
rusted wire, broken glass, nails, etc. to a depth of 15 in .; gravel underlay this ma­
terial.
Despite extensive survey and widely distributed test pits, no evidence of 
prehistoric use of the site was found. It appears that if buried sites exist in this 
valley, they are most likely to be discovered accidentally; alternatively, they have 
been destroyed by human activity and/or flooding.
S ha d we l l  C r e e k  B r i d g e  S i t e ,  24RL1003  
Highway Construction Project N o .: S-RS-128(9)U1
Location: NE 1/4, NW 1/4, Sec. 24, T20N, R58E; about 25 road mi. south of the 
town of Sidney.
The designated site is on a low hill above the creek. The vegetation is typ­
ical short-grass prairie which seems to have never been disturbed by plowing.
The Reconnaissance Survey crew recovered numerous artifact fragments 
from two heavily eroded areas—one around a sandstone outcrop at the top of the 
hill, the other on the south slope. These areas of concentration were searched by 
our crew for additional cultural materials, but only a few flakes of agate, jasper, 
chert, and siltstone were found (Fig. 8).
In seven small pits, excavated to a depth of 18 to 24 in. around the outcrop, 
the underlying clay strata were culturally sterile (Fig. 9). Seven more test pits 
were dug on the lower slope of the hill, four at the artifact concentration on the 
south slope, and three on the north slope of the hill. None of the areas revealed 
any cultural material. We felt that if buried materials were present, some of the 
test pits would have revealed them, at least in attenuated form. With no indication 
that this was the case, the site was abandoned.
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Fig. 8. Shadwell Creek Bridge site, flakes and cores, a, green-gray siltstone core; b, tan chert 
core; c, siltstone flake; d, agate flake fragment; e-g , chert flakes. (Scale: actual size)
Nordhus  S i t e ,  24MQ1003
Highway Construction Project N o.: F-237 ( )
Location: NW 1/4, SW 1/4, Sec. 14, T13N, R18W; about 2 1/2 mi. northwest of the 
town of Bonner on Highway 200.
The site is situated on a bench immediately above the Blackfoot River. The 
general area is one of the main routes used by Indians traveling across the Rockies.
Preliminary survey by the Reconnaissance Survey crew yielded several ba­
salt, jasper, and chert flakes, and pieces of charred wood and bone. All material 
was recovered from a mound of bulldozed topsoil excavated for a home. Extensive 
surface examination of the site area by our crew yielded no artifacts; but since the 
Reconnaissance Survey had recovered material from the topsoil, several test 
trenches were excavated (Fig. 10).
Five trenches were so spaced as to sample as much of the site area as pos­
sible. These trenches revealed no definable stratigraphy, the soil being mixed sand 
and clay with occasional inclusions of shale from the talus slope across the highway.
Recovered cultural materials included one chert flake from Trench 3 and 
numerous pieces of modern crockery from Trench 2. The crockery and chert flake 
were from the same level—the contact of topsoil and subsoil. At a depth of 8 to 10 
in. in all trenches was a thin scattering of charcoal which probably represents an
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Fig. 9. Approximate-scale sketch of Shadwell Creek Bridge site and surrounding area showing lo­
cation of test pits.
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Fig. 10. Sketch map of Nordhus site, with location of test trenches.
extensive bum.
According to the present owner, the site was once part of a homestead; the 
land has been plowed and, more recently, used mainly for pasture. An old roadbed 
runs through the site; other disturbances include the existing highway and a recently 
dug drainage ditch between the highway and the old roadbed. Because of the exten­
sive disturbance and the absence of cultural materials, the site seemed to warrant 
no further attention.
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The following three sites were tested more completely and yielded slightly 
more cultural evidence; however, none required full-scale excavation.
P o i n t  o f  Rock' s S i t e ,  24BE1005
Highway Construction Project Designation: Pipe Organ Slide Area 
Location: SE comer of Sec. 35, SW comer of Sec. 36, T8S, R10W; NE comer of 
Sec. 2, NW corner of Sec. 1, T9S, R10W; about 13 mi. south of the town 
of Dillon, on Highway 91 where the highway curves around the landmark 
cliff.
Two rockshelters are located in this high crumbly sandstone cliff. The pic- 
tographs in both shelters have been recorded and described by O'Brien (1974).
Rockshelter No, 1. This shelter, the larger of the two, is on private land, 
hence the Highway Commission could not provide clearance for testing. Our survey 
of the surrounding area, including the top of the cliff, yielded no further clear evi­
dence of prehistoric or aboriginal use.
Inside the cave is a deposit of bird and bat guano to an unknown depth, per­
haps as much as 4 to 5 ft. at the back. The walls and overhanging projections are 
also profusely covered with droppings. Because of the health hazards, even in such 
a relatively shallow and open shelter, we recommend that all precautions be taken, 
including masks, gloves, frequent and liberal use of disinfectant, and frequent rest 
periods when the site is excavated.
The deposit on the floor of the shelter does not appear to have been disturb­
ed by previous testing"; the unsalubrious nature of the deposit may be protective of 
any cultural materials which remain. Since it seemed unwise to call attention to 
such a potentially productive site unless it could be completely excavated, we did 
not request the owner's permission to test.
Rockshelter No. 2. This shelter is just a few feet off the highway on a 
blind curve where several accidents occur each year. The Highway Department of­
fice in Dillon provided "Slow" signs which were posted each morning and removed 
each evening while work was in progress. We noted, however, that these warnings 
were consistently ignored by about 90 per cent of the motorists.
This very small shelter was formed when a large block of sandstone 
dropped some 6 to 8 f t . , forming an irregular floor, about 9 by 13 ft. in greatest di­
mensions and about 8 ft. above ground level, and an irregular ceiling (Fig. 11). Be­
tween the floor block and the back wall is a crevice ranging from 3 to 30 in. in 
width. Other large fall blocks, on either side, rest somewhat precariously on talus 
and soft silt (Fig. 12a).
In the past the Beaverhead River flowed at the foot of this cliff; at present 
the channel is at the foot of the slope on the east side of the canyon.
On the back and south side walls of the shelter are pictographs (see O'Brien 
[ 1974]) and some modern graffiti, attesting to use of the shelter by a variety of
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Fig. 11. Point of Rocks Rockshelter No. 2; formed when floor block, center foreground, dropped 
from sandstone cliff.
people with widely divergent world views.
Testing was necessarily limited to excavation of the crevice and examina­
tion at the front of the shelter, under the base of the fall block. In all cases, exca­
vation was halted by the field supervisor- when further work threatened to undermine 
a large block.
In general, the upper part of the crevice fill appeared to have been repeat­
edly disturbed and churned by updrafts and by rodent activity. Stratigraphy was not 
well marked; Fig. 12b is an idealized profile. All material was screened through 
1/4-in. mesh.
In the northwest comer where the crevice was widest, the uppermost layer 
consisted of 7 to 8 in. of wind-blown dust, paper, dried plant material and other de­
bris, small sandstone spalls, and what appeared to be a pack rat nest. The next 
layer, 6 to 10 in. thick, was composed of compressed dried plant material mixed 
with moist sand, sandstone spalls, and a small ash lens. A third layer, ranging 
from 3 to 10 in. thick, was composed of dark moist dirt and sand. Beneath this lay­
er, an 8 to 10 in. layer of hard dry yellow-brown dirt lay over a moist layer of 
black sand and dirt of unknown thickness. Through all layers were roots, small 
bits of charcoal, and occasional spalls from the sandstone cliff.
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BFig. 12. Plan and profile of Point of Rocks Rockshelter No. 2. 
crevice; b, idealized profile of deposit in crevice.
a, plan showing floor block and
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From the center-back, where the crev­
ice was narrowest, to the southwest corner, 
the same general stratigraphy obtained.
Near the top of the upper stratum of dust, 
paper, organic material, e tc ., was a small, 
finely flaked, triangular obsidian point (1.5 
cm. long by 1.1 cm. wide), apparently mis­
sing only the base (Fig. 13a). Throughout 
this upper fill, at the center-back, were 
many very small obsidian chipping flakes (2 
to 5 mm. in size); at the bottom of this lay­
er were bits of tin foil. Also in the upper 
layer, toward the southwest corner at a 
depth of about 8 in ., was a rusted 4-hole 
button (Fig. 13b) 12 mm. in dia. The second layer contained scattered ash and bits 
of charcoal toward the corner; the third layer consisted primarily of moist ash, fine 
charcoal, and black sand to 15 in. thick. The yellow hard-packed layer pinched out, 
and the lower layer consisted of moist black sand and dirt to an unknown depth.
Although the ash and charcoal throughout the fill provided plentiful evidence 
of use of the shelter, only the obsidian point and the rusted button from the topmost 
layer suggest early use; and neither of these is particularly diagnostic of time peri­
od or culture. Because of the moisture, roots, and other evidence of disturbance, 
radiocarbon dating of charcoal seemed unwarranted.
Limited testing at the front base of the floor block revealed no cultural ma­
terials. There is, of course, no reason to assume that cultural materials should be 
present beneath the floor block; on the other hand, since the block did fall straight 
down, its original position may have been such as to form a shelter at ground level. 
We have, therefore, requested that the Highway Commission notify us if the block 
is to be moved.
In sum, our test excavation provided little information about use of this 
shelter, and it appears that the pictographs are potentially much more informative.
Fig. 13. Point of Rocks Rockshelter 
No. 2 artifacts, a, obsidian point from crev­
ice fill; b, rusted metal button from crevice,
8 in. below surface. (Scale: actual size)
D i l l on  Q u a r r y  S i t e ,  24BE1007 
Highway Construction Project N o .: 1-15-1(49)62
Location: NW 1/4, SW 1/4, Sec. 7, T7S, R8W; about 1/2 mi. west of Highway 91 
and about 1 mi. north of the Dillon city limits.
From the time of examination of this site to the time of writing, there has 
been no consensus among archaeologists at the University of Montana as to whether 
or not this is a bona fide quarry site. Although evidence of manufacture is slim, 
and although no sites known in the area to date have yielded artifacts of the predom­
inant lithic material, there are certain patterns which are difficult to dismiss as 
naturally occurring phenomena. In this case, we believe that a cautious attitude is 
warranted. Since the site is directly in the path of Interstate Highway construction
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IFig. 16. Dillon Quarry, outcrop of igneous material with debris 
of natural exfoliation and breakage in foreground.
and will be essentially totally destroyed, we recorded observations and have retained 
a representative sample of the surface collection for comparison in the event that 
tools of the volcanic material from this area should be recovered in the future.
The site occupies the facing slopes and the drainage between two of a series 
of low hills (Fig. 14) which border the Beaverhead River floodplain on the northwest 
(Fig. 15). The area is sparsely vegetated with grass and occasional sage and prick­
ly pear. It does not appear ever to have been plowed, but is being grazed by cattle.
The primary area of focus is the southward drainage between two rounded 
hills and the facing slopes, where flakes and spalls of hard fine-grained igneous ma­
terial, described by Dr. Donald W. Hyndman of the University of Montana Depart­
ment of Geology as volcanic ash of non-eruptive origin, are liberally strewn. This 
material, which has apparently been metamorphosed to the point of flow, ranges
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from rhyolite to latite.
An extension of the site occurs on the flat at the foot of the slopes (Fig. 15) 
where another concentration of the igneous material lies on the surface.
The sources of the lithic material are outcrops on and near the top of the 
hill to the east, as well as on other hilltops east of the site and at the head of the 
drainage itself. The base of the largest outcrop (Fig. 16) has been dug out to a 
depth of about 2 ft. The character of the vegetation in the excavated area and the 
nearby backdirt suggests that the hole was dug in the last few years, rather than ab­
originally. The purpose of the excavation was not obvious; however, in talking with 
local people who reported picking up "arrowheads" throughout the area, we are led 
to speculate that this represents activity of amateurs.
Concentrations of the volcanic ash are heaviest around and below the out­
crops. The west slope is also strewn with the material, though less heavily, and 
we observed no natural source or outcrop on that side of the drainage. Further, 
the top of the west hill and its slopes, except the slope facing the drainage, are es­
sentially free of the igneous material, but are strewn with unsorted rolled and worn 
cobbles and pebbles. Few of these cobbles appear at the site area, and those which 
were found show evidence of battering such as is not present on the cobbles in the 
natural distribution.
The outcrops of volcanic material show a gradation from fine-textured 
light gray to granular dark gray with mottled red banding, and, to coarser material 
with crystals which weather out and leave a pitted surface. At exposures, exfolia­
tion has occurred, resulting in large (up to 18 in. in d ia .) thin (1 /2  to 1 in. thick) 
slightly curved slabs. These often break with a slight curvature which, when the 
flake is small (about 6 in. in dia .), produces natural notches up to 1 in. in width; 
whereas removal of a flake from the outcrop or producing a small flake from a slab 
requires a heavy and well-aimed blow. In general, the material does not lend itself 
to easily controlled flaking. The entire area has been grazed, and "secondary" flak­
ing can be produced on thin-edged flakes and slabs by cattle stepping on them.
Figure 17, except 17a, illustrates materials which probably belong in the 
"natural flake" category. The specimen illustrated in Fig. 17a is smooth and fine- 
textured, showing no secondary flaking. It is triangular in plan and section, 12.5 
cm. long, 6 .0  cm. in maximum width, and 4.0 cm. in maximum thickness. While 
the specimen shown in Fig. 17b may be a natural or fortuitous shape, we do not con­
sider it typical. It is 14.0 cm. long by 6. 2 cm. in maximum width, and 4.5 cm. in 
maximum thickness; the surface is pitted due to weathering of crystalline inclusions. 
The specimen illustrated in Fig. 17c, probably a natural shape, is 19 cm. long by 
5.0 cm. in maximum width and 5.0 cm. in maximum thickness. Figure 17d is an 
example of a peculiar form of which several were found. It is slightly convex and 
smooth on the ventral surface, 24 cm. long, 10. 5 cm. in maximum width, and quite 
heavy (913 gm .). Maximum thickness, at the upper end, is 4.4 cm. Figure 17e, 
also slightly curved, is 25 cm. long, 7.5 cm. in maximum width, and weighs 1039 
gm. It is thickest at the lower end as illustrated, 7 cm ., and thinned at the upper 
end. The specimen illustrated in Fig. 17f is flattish and smooth on the ventral sur­
face, triangular in section, 19.3 cm. long, 8.5 cm. in maximum width, and 5.0
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Fig. 17. Examples of probable natural forms from Dillon Quarry site surface. Flakes "a" and 
"b" may be modified as discussed in text.
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Fig. 18. Dillon Quarry site, flakes and cores. a ,c ,d ,f ,g ,i ,  flakes showing retouch; b, latite core; 
e, triangular black quartzite pebble, h, probable blank.
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Fig. 19. Dillon Quarry site, hammerstones.
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cm. in maximum thickness.
Other forms, however, show definite, though weak cones or bulbs of per­
cussion, often two or three per specimen (Fig. 18), which do not appear to be con­
sistent with the pattern of natural exfoliation and breakage. Figure 18a is 11 cm. 
long, 6.5 cm. in maximum width, and 1.2 cm. in maximum thickness. It is smooth 
and flat on the ventral surface and shows possible retouch along the right edge. Fig­
ure 18b, a possible core of latite, is 8.4 cm. long, 5.0 cm. wide, and 4.0 cm. in 
maximum thickness. It appears to have had several flakes removed from the upper 
surface. Figure 18c, a flake showing radiating lines of percussion, is 6.5 cm. by 
8.0 cm ., and 1.7 cm. in maximum thickness. Figure 18d is a flake showing sec­
ondary flaking; it is 7.1 cm. by 4.8 cm. and 1.7 cm. in maximum thickness. Fig­
ure 18f, a flake showing retouch on the upper left edge, is 13. 2 cm. by 5. 8 cm. in 
maximum width, and 1.9 cm. in maximum thickness. Figure 18g is a flake, con­
cave on the ventral surface and showing a turtle-back configuration on the dorsal 
surface, 11.6 cm. by 7.9 cm. and 2.2 cm. in maximum thickness. Figure 18h, 
probably a blank of very fine-textured hard material, is 11. 5 cm. by 5. 6 cm. and 
1.7 cm. in maximum thickness. Figure 18i is roughly diamond-shaped in section 
and shows retouch around the edges. It is 11.6 cm. by 6.0 cm. and 1. 9 cm. in max­
imum thickness.
As previously noted, all cobbles recovered from the site show battering 
scars (Fig. 19), whereas those on the adjacent hill, where they are plentiful, ap­
pear only rolled and worn. The specimen illustrated in Fig. 19c is a roughly egg- 
shaped, light tan quartzite cobble showing evidence of heavy battering which has re­
moved several flakes. Figure 19d shows battering marks on all comers and edges.
It is light brown quartzite with a pitted surface and is exceedingly heavy, weighing 
1414 gm. Figure 19e is a granular quartzite cobble which shows weathering as well 
as battering, is split, and has a flake removed from one end. Figure 19f is more 
characteristic of the size and weight (445 gm .) of the hammerstones at this site.
The site extension, at the foot of the hills, is characterized by the same 
materials and shapes as were found on the slopes above. Examination was limited 
to survey and surface collection, as suggestive surface features were entirely ab­
sent.
One very small obsidian flake fragment was re­
covered from the west-facing slope above the drain­
age. Two pieces of a single obsidian flake were re­
covered from the surface of the site extension (Fig.
20). This flake, missing the tip, is 2. 0 cm. wide 
near the base, 4.8 cm. long, and 0.4 cm. thick; it 
has relatively coarse, predominantly transverse flak­
ing on both surfaces and retouch only along one edge.
Also from the site extension was recovered a 
smooth flat triangular pebble of black quartzite, 6.1 
by 5.5 by 5. 3 cm. and 0.4 to 1.1 cm. thick (Fig.
18e). The uneven thickness suggests that, rather 
than being a manufactured item, this is a river pebble
Fig. 20. Obsidian flake from 
Dillon Quarry site extension sur­
face. (Scale: actual size)
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Fig. 21. Contour map of Dillon Quarry, showing location of tests.
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which was collected, perhaps for its aesthetic qualities.
Six test pits were excavated in order to determine if buried materials were 
present (Fig. 21). In all cases, the topsoil was extremely thin, from 2 to 6 in. 
thick. Below the topsoil, was a stratum of light yellow, loose, crumbly clay 6 to 8 
in. thick. The next stratum consisted of very hard-packed, dark yellow clay, much 
of it in caliche-covered clods, with occasional pockets of crumbly red-brown clay 
mixed with caliche and organic materials. Small flecks of charcoal were widely in­
terspersed among the lumps of clay, but in no case was there a sufficient concentra­
tion to suggest a hearth, and none was large enough for radiocarbon dating. In any 
case, the strata contained many roots and root hairs, in addition to the rotted organ­
ic debris. A ll strata were culturally sterile; somewhat unexpectedly, they were al­
so devoid of the igneous rock from the slopes.
In addition to the test excavations, four soil test pits were dug at the foot 
of the slopes; these showed nothing more than soil deposit from the hills above.
In summary, examination of the site, including surface survey, surface 
collection, and test excavations, revealed no unequivocal evidence of quarrying ac­
tivity. The presence of hammerstones and a few probable flakes and cores, among 
a large number of naturally formed flakes, however, is suggestive. The fragmen­
tary evidence, i . e . , the flaked obsidian, is probably in no way connected with possi­
ble quarrying and more likely represents transient use. Until more sites are known 
in the Dillon area, the status of the Dillon Quarry site remains unknown.
Vaughn Q u a r r y  S i t e .  24CA1003  
Highway Construction Project N o .: 1-15-5(57)280
Location: SW 1/4, SE 1/4, Sec. 2, T21N, R 1E; 3 mi. north of Vaughn Junction on 
Highway 91.
During the Reconnaissance Survey, numerous quartzite hammerstones, and 
flakes and cores of dark red-brown andesite were collected. On the basis of the ap­
parent use of the site as a quarry, testing was recommended. Because highway con­
struction was imminent, this was the first site tested during the 1971 summer field 
season.
The area including the site is best described as badlands topography, bor­
dered on the north by high gently rolling land and on the south by low undulating land 
both areas being utilized for wheat farming.
The site itself lies in a deeply eroded basin which drains westward toward 
Muddy Creek, about 1 mi. to the west. The basin, ca. 350 by 600 yd. in extent, 
lies between Highway 91 on the west and the foot of a steep eroded slope on the east. 
This eastern margin is a south-projecting tongue of the high land. The site is bor­
dered on the north by a soil-covered slope, and on the south by gumbo-covered ero- 
sional remnants. Within the basin itself, dune-like high spots of sand redeposited 
over white sandstone remnants alternate with wide shallow washes which drain to­
ward the west (Figs. 22, 23, 24, and 28). The elevated sand-covered areas are 
sparsely vegetated and lightly strewn with flakes of the andesite that was quarried
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Fig. 22. Vaughn Quarry site, view to south. Tested area is right middle ground below small 
eroded slope. At left is southern extension of "tongue" of high land.
Fig. 23. Vaughn Quarry site, view to west from top of hill. Highway 91 in middle ground; site of 
test is dark area just right of center.
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Fig. 24. Vaughn Quarry site, view to northeast, showing profuse scattering of rock and the broad 
shallow drainages.
Fig. 25. Vaughn Quarry site, a probable quarry area east of highway right-of-way.
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Fig. 27. Small spring-fed marshy area just north of Vaughn Quarry test area. .
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Fig. 26. Vaughn Quarry site, deposition of waste flakes and hammerstones near sandstone exposure.
Fig. 28. Contour map of Vaughn Quarry and location of test.
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there. The drainages are liberally strewn with large and small flakes, cores, and 
broken nodules of the same material; the pattern of their distribution suggests that 
they had been dropped from the water during heavy runoff (Fig. 24). Farther east, 
at the foot of the steep slope, one of the quarry areas can be identified by a heavy 
concentration of flakes and debris and an occasional large quartzite pebble showing 
evidence of use (Fig. 25).
East of the test area itself, but beyond the highway right-of-way, a concen­
tration of waste flakes and two hammerstones lay at the foot of a low sandstone ex­
posure along a shallow drainage. The total appearance suggests a "workshop"; how­
ever, the concentrations may represent fortuitous deposition by water (Fig. 26).
About 250 yd. north of the basin, just below and east of the existing High­
way 91, is a small marshy area fed by several springs from the slopes immediately 
to the north and northeast (Fig. 27). The marsh, confined to an area about 24 by 40 
f t . , drains westward through a culvert into a tributary of Muddy Creek. The tribu­
tary, cut through some 4 ft. of sandstone west of the highway, is the drainage for 
the springs as well as for the basin and surrounding slopes. The flow from the 
springs was little more than a trickle in August of an unusually dry and hot summer.
Bordering the marshy pool and extending eastward about 40 ft. to the mouth 
of a small drainage was a concentration of cores, flakes, and debris, and a sparse 
scattering of hammerstones. In the absence of a discernible pattern of distribution, 
it is probably realistic to interpret the concentration as simply a deposit of the pre­
viously high andesite layer which crumbled and fractured as the supporting strata 
were weathered from beneath; aboriginally, nodules were occasionally picked up 
from the deposit and utilized.
In the immediate site area, stratigraphy consists of a lower stratum of 
white sandstone of unknown thickness. Over this occurs a layer of friable tuff about 
10 ft. thick; above the tuff lies a 10 to 15 ft. thick stratum of bentonitic clay which 
weathers out as gumbo. Erosional remnants with a surface covering of this gumbo 
border the site on the south. Above the clay is a thin, 4 to 8 in. thick layer of an­
desite, the lithic material that was utilized. The uppermost remaining layer is a 
moderately friable, gray to greenish-gray sandstone. On the adjacent high land, 
the sandstone stratum is capped with a 6 to 8 ft. deposit of glacial origin and a thin 
soil layer.
It appears that, as the bentonitic clay stratum deflated, blocks or slabs of 
the andesite dropped and became incorporated into the clay-gumbo debris at lower 
levels from which it was easily quarried.
Recent use of the hillsides and basin for target practice and other recre­
ational activities is evident. It is therefore highly probable that any easily recog­
nizable artifacts have long since been collected.
A survey of the hilltop immediately to the north and east revealed sparse 
grass cover and a few shrubs growing among the eroding sandstone blocks along the 
extreme edges and at the heads of drainages. A few small waste flakes and an oc­
casional water-worn cobble, found near the southernmost extension, complete the 
evidence of use of this potential vantage point.
Since only the approximate southwestern one-third of the basin lay within
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Fig. 29. Vaughn Quarry site, flakes, a, primary flake; b, possible preform, both from test area 
surface; c, flake from point of hill east of site. (Scale: actual size)
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Fig. 30. Vaughn Quarry site, flakes and cores, a, flake from test area; b , d ,e , flakes from point of 
hilltop; c, core from hilltop. (Scale: actual size)
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Fig. 31. Vaughn Quarry site, hammer- 
stones. a, two views of a large, ovoid quart­
zite cobble with flake removed fi'om each end, 
battering marks on wide end; b, split quart­
zite cobble with partially flaked edge, batter­
ing marks on rounded end; c, fine-grained 
quartzite cobble; d, fine-grained quartzite 
cobble with battering marks on either end.
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the right-of-way of the new Interstate Highway, testing was limited to this portion.
A grid of 5 ft. squares was set up on the largest of the dune-like high spots (Fig. 28) 
approximately astride the proposed centerline. Selected squares were excavated to 
the sandstone base, from 4 to 22 in. from the surface. The entire excavated layer 
was composed of homogeneous fine gray-tan sand containing no lithic or other cul­
tural materials.
All recovered lithic materials were from the surface and were selected as 
examples of quarrying debris or evidence of manufacture; the sample is not repre­
sentative of the sizes and shapes of the literally thousands that lay on the surface. 
The collection from the hilltop, which has probably been less frequently visited, may 
be representative (Figs. 29c and 30b-e). Five quartzite cobblestones were recov­
ered, all of which show evidence of battering (Fig. 31). From the surface on and 
near the test area, many flakes appear to be primary flakes or preforms (Figs. 29a 
and b, and 30a).
The entire site presented no other suitable areas for test excavation and, 
after backfilling the test pits, the site was abandoned.
While it appears certain that this erosional basin, with its easily available 
source of andesite, was utilized as a quarry, no evidence was found to indicate that 
camps were made here. Nor was there evidence of such use on the hilltop east of 
the site where one is afforded a good view to the south and west. The hills to the 
west and north, however, are higher and may have been used as campsites; these 
hills are under cultivation at present.
The quarry itself, lying in a "pocket" is in a potentially vulnerable spot.
It may be approached from all directions without detection; further, it is subject to 
occasional heavy runoff or flooding.
Neither on the quarry site, nor in its immediate vicinity, is there suffi­
cient vegetation to provide food for humans or game. Natural features which would 
afford protection from the elements are also absent.
At the time of this writing, there is no known or apparent connection be­
tween this and any reported camp or habitation site. However, it is likely that as 
the archaeological survey continues the context of the Vaughn Quarry will become 
clear.
A month after this investigation, the tested area and the springs were de­
stroyed by highway construction. However, it appears that one of the quarry areas 
(Fig. 25) may have escaped alteration and can be further investigated.
R e f e r e n c e  C i t ed
O’Brien, L. Lynn
1974 Report of the Reconnaissance Survey Phase of the Montana Highway
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Archaeological and Paleontological Salvage Program, 1971. University 
of Montana Contributions to Anthropology, No. 4, pp. 1-34. Missoula: 
University of Montana Department of Anthropology.
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I n t r o d u c t  ion
Location: SE 1/4, NW 1/4, NW 1/4, Sec. 11, T31N, R19W; Montana Power Com­
pany property (Fig. 1).
During the spring of 1972, human remains were discovered in a disturbed 
burial pit located along Rattlesnake Creek just north of Missoula, Montana. This 
report, submitted to the Missoula county sheriff and coroner, describes the site and 
the excavations, and presents our analyses of the cultural and skeletal materials 
that were found.
D e s c r i p t i o n  o f  the S i t e  A r e a
Rattlesnake Creek heads in several cirque lakes in the Mission Mountains 
of western Montana. It flows through a narrow canyon for more than 20 mi. and en­
ters the Clark Fork River in the city of Missoula. This clear mountain stream is 
the municipal water supply. Near the mouth of the canyon, a small reservoir stores 
some of the creek’ s flow and diverts water through a 4 mi. -long pipeline to a chlori­
nation plant and reservoir atop Waterworks Hill. The Montana Power Company 
built the original pipeline in 1901, and over the years since that time the company 
has effected changes and improvements in the line. Most recently, during 1967 and 
1968, the line was re-excavated and old pipe replaced. For a mile or more, in the 
area of our interest, the pipeline runs parallel to Rattlesnake Creek along its west­
ern bank. There, some 2 1/2 mi. northward and upstream from its confluence with 
the Clark Fork River, the creek flows against the base of a hill; the western banks 
are high and steeply sloping. The pipeline grade, cut into the slope, has produced a 
terrace about 15 ft. wide which generally resembles a rocky brush-covered roadbed. 
East of the pipeline the ground surface slopes sharply down to the creek; to the west 
the cut into the former slope has left a near-vertical face that in places is 15 to 20 
ft. high. Slumpage from within the bank and materials sliding down from the slope 
above have built up a talus along the base of the cut (Fig. 2a).
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Fig. 1. Map showing location of Rattlesnake burial (24MO1071). (Base map is composite modified 
from U.S.G .S. 7.5' topo. series, Northeast Missoula and Southeast Missoula quad sheets.)
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Rattlesnake Creek has carved its present bed down through thick deposits 
of glacial outwash. In the pipeline cut this material is exposed as loosely consoli­
dated unsorted rocks, gravel, clay, and sand. As erosion has begun in the face of 
the cut, many rocks have fallen out, and these lie scattered over the surface along 
the pipeline right-of-way.
Ponderosa pines, other conifers, thickets of elderberry and chokecherry 
bushes, and other shrubs line the creek. A narrow trail, used by hikers and horse­
men, follows along the terrace through the quiet woods.
D i s c o v e r y  and E x c a v a t i o n
In May 1972, a young man, Mr. James Volker, was hiking along the creek 
when he noticed a human cranium among the rocks alongside the trail. The visible 
portion of the skull was bleached and weathered, resembled the surrounding boul­
ders, and undoubtedly had lain there unnoticed for several months. It had fallen out 
of a pit grave which had become exposed in the eroding face of the pipeline cut.
Mr. Volker reported his discovery to the Missoula county sheriff’s office, 
and then led a sheriff’s detective to the site. The deputy sheriff, Mr. Volker, and 
three of Volker’s friends dug back from the face of the cut into the burial pit and re­
moved all of the bone material that they encountered. An arm bone (radius) was 
found outside the grave in their spoil dirt on the talus below.
The sheriff’ s immediate interest was to investigate the burial for evidences 
of a possible crime. Few records were kept during these initial excavations; posi­
tions of bones and relationships were not noted. However, Mr. Volker recalls that 
the vertebral column lay immediately over a large boulder at the bottom of the pit 
and that pieces of bone artifacts (then assumed to be ribs) had come from about a 
foot above and to the right (north) of the backbones, i. e. , in the area where they as­
sumed that the skeleton's rib cage should be. No artifacts were noted, and no fea­
tures of the grave itself were recorded. The deputy sheriff placed all of the recov­
ered osteological material into a box and turned it over to the county coroner.
County officials were anxious to obtain information on the sex, age, and 
race of the remains because several cases of missing persons were still unsolved. 
Thus, a day or so later, the Missoula county coroner notifed members of the Depart­
ment of Anthropology, University of Montana, of the find and requested their help.
Dr. Carling Malouf examined the bones in the box and found that, in addition to the 
human skeletal material, the box contained a large bone whistle and broken frag­
ments of other bone artifacts. Dr. Malouf suggested that possibly the burial dated 
from the prehistoric period and that the site might contain additional archaeological 
data.
A deputy sheriff took Dr. Malouf, accompanied by Dr. Charline G. Smith, 
to the site where they made observations on the burial pit. At the grave site the 
face of the cut made for laying the waterpipe measured 13 ft. high. Originally this
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cut was probably nearly vertical, but earth had slumped out from under tree roots 
and down from the top so that at the time of the burial’ s discovery the wall formed a 
very steep slope but was 10 degrees or more off vertical. The burial pit appeared 
as a disturbed area of earth within the face; it measured a little more than 3 ft. 
deep by 3 ft. 9 in. wide. Fill earth within the grave contrasted in color (darker 
brown) and texture with the surrounding till. A thin sand and gravel lens in the gla­
cial outwash had been cut through and terminated abruptly at the pit’s northern edge. 
The bottom of the pit was 7 ft. 3 in. above the trail; 27 in. of undisturbed fluvial 
outwash and topsoil lay continuously over the top. Thick pine roots, partly carbon­
ized from an old fire, penetrated the topmost part of the grave cavity. A very large 
boulder formed part of the pit’s floor, while another large rock delimited part of the 
southern edge (Fig. 2b).
Dr. Malouf excavated by moving a vertical face back through what little un­
touched fill had been left inside the grave pit. The removed earth was put through a 
3/16-in. screen. A humerus and one thoracic vertebra were uncovered within fill 
dirt inside the grave. These bones, seen in situ, were about 1 ft. above the bottom 
of the pit and had been missed during the sheriff’s earlier digging. Dr. Malouf also 
found two chipped stone artifacts near the western edge of the pit: a blade and a 
small plano-convex scraper.
Dr. Smith’s preliminary examination of the skeleton revealed that several 
bones were missing. Subsequently, in the hope that more osteological material 
might be found, I (Taylor) visited the site with a small crew of graduate students.
The burial pit itself had been completely excavated by then, so we turned our atten­
tion to the talus debris below the grave. We cut a 15 ft. wide vertical face and 
moved it from the edge of the talus back through the fallen earth and rocks into the 
wall of the original pipeline cut. Against this wall, the face of our cut was 2 ft. 4 in. 
high. In the excavations through the talus, we encountered two thin (1/2 in. thick) 
levels containing pine needles, leaves, and organic debris. These thin strata sug­
gested that there had been periods during which little earth had slumped off the pipe­
line cut. During our excavations we recovered from our screens two teeth, a cal­
caneus, a carpal, two phalanges, and two freshly broken fragments of bone arti­
facts. All of these bones, except the carpal, came from the topmost deposits in the 
talus; indeed, most may have fallen during the deputy sheriff's initial excavations. 
However, the carpal bone lay in the lowest level of pine needles and thus may have 
dropped out of the pit a year or more before the site's discovery.
Our crew also drew the profile reproduced here as Fig. 2b. This shows 
only the western edge of the burial pit; it is likely that the dimensions through the 
middle of the grave would have been greater.
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Fig. 2. Section (a) of west bank of Rattlesnake Creek showing location of profile face. Profile (b) 
includes outline of burial pit (shaded) as seen in trench cut face.
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A s s o c ia t e d  C u ltu ra l M a t e r ia l
Chipped Stone
Two artifacts lay within the fill earth along the western edge of the burial 
pit approximately 15 in. above the rock floor. The artifacts were at the same level, 
but were located 6 to 8 in. apart.
P l a n o - c o n v e x  S c r a p e r  (Fig. 3b)
Tools of this type are sometimes called "keeled," "turtle-backed,M or, 
when very small, "thumbnail" scrapers. The base of the scraper is nearly flat; the 
top is rounded. Sharp cutting edges were made by the removal of small, steep pres­
sure flakes around the leading and lateral edges. The tool is small and beautifully 
made. Such utensils, apparently usually held in the fingers, were used in the thin­
ning and preparation of skins and hides, although they surely served for other cut­
ting and scraping functions as well. Our scraper is so small and delicate in appear­
ance as to suggest that it may have had a very special use.
Material: mottled red-brown 
chert. The nearest known source 
for this flint is the Bearmouth re­
gion along the Clark Fork River ap­
proximately 40 mi. to the east.
Dimensions: maximum length, 
27. 5 mm.; width (leading edge), 9. 5 
mm. ; width (trailing edge), 5 mm.; 
maximum thickness, 5 mm.
Bl ade  or  Side S c r a p e r  
(Fig. 3a)
This artifact was made on a 
large, irregularly shaped flake.
One face is unworked; on the other 
face cutting or scraping edges have 
been made by the removal of percus­
sion and pressure flakes. A hole 
through the tool is the result of a 
concretion or impurity within the 
rock and was not made by man. 
Perhaps the presence of the natural
Fig. 3. Chipped stone artifacts, a, blade or side 
scraper; b, plano-convex scraper. (Scale: actual size)
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hole may have lifted this artifact out of the realm of ordinary tools. It may have 
served as a general utility tool—for cutting, chopping, or scraping. Possibly, be­
cause the artifact was important enough to be buried with the man, it was part of 
his personal kit and was used for some special purposes.
Material: brown, veined chalcedony resembling that occurring in outcrop­
pings near Helena in the Plains area.
Dimensions: maximum length, 89 m m .; width (at one end), 58.5 m m .; 
width (at the other end), 35.5 mm.; maximum thickness, 7 m m .; minimum thick­
ness, 2. 5 m m .; diameter of the concretion hole, 10 to 12 mm.
Bone
W h i s t l e  (Fig. 4)
This artifact was made from the hollow wing bone (ulna) of a very large 
trumpeter swan. * The whistle measures 12 to 15 mm. in dia. and is 25. 3 cm. long. 
At its proximal (mouthpiece) end, the bone has been cut across, smoothed, and pol­
ished. On the distal end a rounded condyle is mostly intact, but part of the articu­
lating surface has been cut away to make a somewhat irregular, oval-shaped hole in­
to the hollow marrow cavity. The bone is slightly bowed. A whistle vent and deco­
rative incised lines have been cut into the convex surface; on the concave side there 
is the hole at the distal end and a small circular hole at the proximal end.
The whistle vent, an oval-shaped notch (12 mm. by 7 mm.), was placed 40 
mm. from the cut end. Below the vent two roughly parallel grooves, 1 mm. or less 
in depth and 3 to 4 mm. apart, have been incised. These begin at the lower lip of 
the air hole and extend lengthwise along the bone for 17. 3 cm. , ending above the 
condyle. Two shallow, oval-shaped depressions were cut through these grooves 
just below the vent. At the distal end of the grooves there are two "ladder motif" 
design elements. The "ladders" were formed by fine incised lines. Two lines ex­
tend from the grooves for ca. 14 m m ., and are paralleled on either side by two 
other lines. The four lines are crossed at right angles by short lines (12 on one 
"ladder," 11 on the other) incised 1.5 to 2 mm. apart (Fig. 5).
Around the margin of the condyle at the distal end of the bone whistle there 
are 16 short (2 to 4 mm. long) incised lines perpendicular to the edges.
A conical-shaped hole (4 mm. in dia. on the outer surface, sloping to 3 mm 
mm. in dia. at the inner surface) has been drilled through the concave side of the
*Olor buccinator. Species identification was made by zoologist R. C. Lay- 
bourne, Bird and Mammal Laboratories, National Museum of Natural History, 
Washington, D. C. Professor Philip Wright, Department of Zoology, University of 
Montana, identified the bone for us.
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Fig. 4. Bone whistle, two sides. (Scale: 69% actual size)
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bone tube. At this hole, located 4 mm. from 
the mouthpiece end, a string or thong was prob­
ably fastened so that the whistle could be hung 
around its user’s neck.
Ray (1942:186) indicates that tubular 
whistles were made from bones of eagles, 
swans, or cranes among the Kalispell, Flat- 
head, Coeur d'Alene, and Kutenai peoples in 
western Montana. Referring to their use 
among the Flathead, Merriam (1967:27) notes:
Flageolets and whistles are a 
different matter, since they are 
closely associated with the ac­
quisition of personal guardians.
. . . Whistles are most closely 
associated with personal songs 
and shamanism, and they are 
regarded as personal property.
Fig. 5. Sketch of "ladder motif" design 
incised into distal end of bone whistle. (No 
scale)
Whistles were sometimes important elements in ceremonies, for example Ray 
(1942:244-45) reports that among the Kutenai whistling took place behind a blanket 
as part of a shaman’s curing rite. Elsewhere Ray (1939:121) mentions that the Flat- 
head used whistles during the midwinter Spirit Ceremony. At one stage during the 
Blue Jay Dance "a great deal of noise and whistling ensues" to call the Blue Jays. 
Malouf (unpublished field notes) also indicates that whistles were employed during 
Winter Spirit dances. As one informant told him, "One old man used one all the 
time. "  The reference is to a single-note tubular whistle, although during the cere­
monies whistling noises were sometimes made by the mouth and lips.
Whistles also may have functioned in other than ceremonial contexts. Teit 
(1930:165) says that for the Coeur d'Alene, "Another whistle was quite short and had 
no holes. It was used simply for signaling." Turney-High (1937:83) describes how 
young Flathead sweethearts might arrange evening meetings away from the families. 
"Thus a young man and his girl had agreed upon a certain signal. . . .  A special kind 
of whistle made of bird bones was also used for this tryst calling. "  Whether the 
swain serenaded his girl with a flute or whistle, apparently she recognized his tune 
or particular note.
Bone " H o o p s "  (Fig. 6)
A total of 24 curved fragments of worked bone was found during all of the 
excavations. Many of these pieces showed fresh break marks, and some pieces 
could be fitted and glued together to form oval-shaped hoops. Reconstruction re­
duced the number of pieces to 14, but fresh breaks on some of these indicate that
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many fragments were not recovered. None of the artifacts is complete, but certain­
ly six and possibly seven hoops are represented.
These open circlets were made from thin (6 to 12. 5 mm. wide, 3. 5 to 4 
mm. thick) strips of bone cortex that probably were cut from ungulate leg bones.
The outer surfaces in the rings are dense compact bone, while the inner surfaces 
are cancellous bone. Differences in bone density would have facilitated bending the 
strips into the open, oval shape. Surfaces of the strips were abraded and polished 
so that the strips are nearly rectangular in cross-section. Both ends of the strips
were ground to tapering sharp points.
Probable diameters of the open circlets, based on four measurable speci­
mens, range from 94 mm. to more than 148.5 mm. When these "hoops" were laid 
out on a table, it was possible to arrange them into a graded series based on in­
creasing (or decreasing) diameters. Such an arrangement gave us the impression 
that they were a matched set.
On one of the larger specimens, two shallow notches have been cut opposite 
each other into the tapering sides of the strip. The smallest ring is the least well 
worked in the set and perhaps was not completely finished. Surfaces were not as 
smoothly polished as in others, and there are nine shallow notches or gouges around 
the circlet (Fig. 7). Cutting striations are still present in these notches.
We are not sure how these artifacts were used. Perhaps the rings were 
fit as frameworks into circles of skin or feathers which were then tied together or 
suspended from each other. Possibly the set formed an ornamental pendant, al­
though we think it likely that such a pendant would have been too long for such wear. 
Maybe the circlets were hung from a wand or lance.
This set of carefully worked bone rings may represent part of a tool kit, 
but it is difficult to envision what kind of tools they were. Of the modern utensils 
with which I have some acquaintance the most similar appearing tools are hoop­
shaped double-ended knitting needles. Conceivably our artifacts were used in the 
manufacturing of bags or the nets used in fishing, fowling, or hunting. Doubly 
pointed bone strips have been reported from along the Columbia River ( e . g . , Col­
lier, Hudson, and Ford 1942:82, Plate x) where they were assumed to have been 
awls. But those tools were straight, not curved as are ours.
The needle-sharp ends of the open circlets fairly well preclude any possi­
bility that they may have been used as collars, bracelets, or armbands. In attempt­
ing to interpret these artifacts, we have considered many different possibilities— 
from rings for the hair to tattooing needles. However, we have not been able to lo­
cate comparable materials, and we must confess that we really have no adequate ex­
planation for these intriguing artifacts.
D i s c u s s i o n
I think that it is very likely that the grave was first disturbed several years 
ago by the machines that dug the waterline. Their cut must have penetrated the
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Fig. 7. Sketch of smallest bone "hoop.** Tips missing on both ends. (Scale: actual size)
eastern edge of the burial pit and disturbed the skeleton. We did not recover sev­
eral bones (both femurs, left tibia and fibula, left scapula, sacrum, and others.
See following skeletal descriptions), and other bones were damaged (left innominate, 
right fibula, right scapula, and others). The missing bones must have been dis­
placed, were pulled out of the grave, or fell unnoticed into the fill dirt. The exca­
vation machines also may have caused the damage to other bones. The size of the 
burial pit implies either a flexed or semi-flexed burial. Because the missing bones 
are from the left side, it seems likely that the dead person was placed with the head 
toward the northeast, and that the later trench barely caught his left side. The 
knees must have been bent so that the distal ends of the femurs were caught and 
pulled out. The skull must have been nearly exposed by the trench, and subsequent­
ly fell out as the cut eroded. We cannot know what other features of the grave and 
artifacts were lost at that time.
In the face of the pipeline cut, topsoil and till extended continuously and 
were undisturbed over the grave. These wash deposits may have accumulated rap­
idly and covered the pit, although some time would have been required for the for­
mation of a foot or more of topsoil. However, it is possible that the grave was dug 
in from a slanting surface a few feet further downslope toward Rattlesnake Creek.
If that were the case, then the top part of the pit would have been cut away when the 
pipeline trench was dug, and what we could see sectioned in the face (Fig. 2b) was 
not all of the burial pit.
Collagen from a calcaneus has been dated at 490tl60 radiocarbon years 
(A. D. 1460 [GX2976]), thus there is some probability that the burial was made
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between 650 and 330 years ago. * This date seems to accord with the archaeological 
data, although I believe that the more recent date may be closer to the actual date of 
death.
The earliest known burials for prehistoric peoples in western Montana 
were of the secondary type: bones were bundled, sometimes burned, then buried 
after the body had been exposed for a period. Inhumation is a later cultural trait 
(Malouf 1956a:51). In spite of the fact that a number of bones were missing, it 
seems likely that at the Rattlesnake site the dead man was buried in the flesh. Noth­
ing was found to indicate a secondary burial: small hand and foot bones were pres­
ent, as was the vertebral column; none of the bones was burned, painted, or bun­
dled.
Several clues suggest that the dead man may have been Salish, or more ac­
curately, that his culture shows Columbia Plateau traits. Prehistoric burials along 
the Columbia River were on benches in pits. The corpses were placed, often flexed 
or semi-flexed, in oval-shaped holes about 4 ft. deep and were accompanied by 
grave offerings. In one grave Collier et al. (Collier, Hudson, and Ford 1942:87) 
found a whistle made from the ulna of a whistling swan that, except for decoration, 
was almost identical to ours. It had Ma shallow incised groove running from the 
notch to the distal end.M
Perhaps our best evidence for Columbia Plateau influence is the ” ladderM 
decorative motif on the whistle. Collier, Hudson, and Ford (1942:81) illustrate 
similar cross-hatching on an awl, and the ladder motif is recognizable on antler 
digging stick handles (1942:83, Fig. 13 and Plate vii). Smith (1950:30) reports that 
in sites in the Upper Columbia River area, "Bone incising, which is infrequent, con­
sists of parallel and crossed lines and dot and circle designs."  Malouf (1956b:273), 
in his discussion of Columbia Plateau traits found in western Montana, says of the 
Plateau antler digging sticks, "Usually the handles were decorated with incised de­
signs consisting of parallel bands, simple hatched triangles, and ladders. M Malouf 
(personal communication, 1973) has noted the ladder motif on two digging stick han­
dles in western Montana, one from a burial on Flathead Lake.
The presence of the whistle in the grave gives archaeological verification 
to the physical anthropologists’ identifications of the skeleton as a male. Merriam 
(1967:27) states that women never had any connection with whistles. Since the whis­
tle was personal property associated with shamanism and guardian spirits, we 
might expect that the whistle and other personal or magical items would have been 
placed in the grave. "A man’s medicine bundle was buried with him" (Turney-High 
1937:142).
Turney-High (1937:142) describes the Flathead Salish grave as being a pit
* Radiocarbon dating of the skeletal material was funded through the gen­
erosity of the Montana Power Company, on whose property it was found. We heart­
ily thank Mr. George W. O’Conner, president of the Montana Power Company, for 
his interest and for making the radiocarbon dating possible.
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at least 4 ft. deep, deeper if possible. The hole was floored with stones, and rock 
walls were built up within the pit until they were higher than the corpse. Robes or a 
parfleche covered the dead and the vault and kept the fill dirt from contacting the de­
ceased. Salishan burial customs have undoubtedly changed over the past 500 years, 
yet I seem to see a suggestion of a rock floor in the Rattlesnake burial pit. And 
were those stones, a couple of which appear in our profile, part of a wall around the 
dead man? It is most unfortunate that the disturbance which resulted in its discov­
ery and the initial excavations at the site were such that much valuable data were ir ­
retrievably lost.
S k e l e t a l  E x a m i n a t i o n  o f  the R a t t l e s n a k e  B u r i a l
The  C r a n i u m
The cranium (no mandible) is well preserved. It is bleached and shows 
evidence of weathering on the base but, except for absence of the styloid processes, 
shows no real damage.
At first sight, this cranium gives an impression of ’ ’primitiveness."  Its 
most notable characteristics are: that is has a low vault, a moderate keel, a small 
but definite chignon; that it is long with a greatest width low and posterior; and that 
it is large.
There is no deformation, either artificial or post-mortem; in norma verti- 
calis, it is symmetrical. The sutures are well marked and only moderately com­
plex; little or no synostosis of the sagittal or coronal sutures is visible inside the 
vault.
Sex
While no one characteristic is diagnostic, the several taken together, and 
reinforced by parallel indications of the post-cranial remains, indicate maleness. 
Although this is not a markedly rugged cranium, it is definitely not gracile—there 
is a frontal torus, the mastoid processes are moderately large, the nucchal area is 
rugged, the orbital margins are smooth, and the cranial capacity is large.
Age
Taken together, the status of dental eruption and tooth wear, and the low 
degree of suture closure, suggest that a best estimate of age at death was 25 years 
± 3 years.
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Fig. 8. Norma verticalis; note postorbital constriction; maximum width is low and posterior. 
(Scale: actual size)
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In the following discussion, measurements and indices referred to follow 
the recommendations of Olivier (1969). Measurements of the cranium and cranial 
indices are summarized in Tables 1 and 2.
N o r m a  V e r t i c a l i s  (Fig. 8)
This cranium is dolichocranic (index, 74.2) and sphenoid (the greatest 
width is toward the back). It is so narrow in the forehead region that the zygomata 
are visible (phenozygy); this characteristic is quantified by the transverse-frontal 
index of 79.5 (marked divergence). The transverse cranio-facial index (bizygoma­
tic breadth/maximum transverse breadth x 100) is 97. Olivier (1969:150) gives the 
following means: Whites— 87 to 92; Xanthoderms (Mongoloids) 94.5 to 96.5; and 
as high as 101 in Eskimos and Australian Aboriginals.
N o r m a  O c c i p i t a l i s  (Fig. 9)
In this view, the parietal torus (keel) is quite obvious, but does not obscure 
the overall impression of a low vault. The lambda is low; there is no Inca bone; and 
only a few, very small (1 to 2 mm.) Wormian bones are present. The external oc­
cipital protuberance is well developed.
Fig. 9. Norma occipitalis, showing "keel"; note low position of lamda, and robustness of nuchal 
area. (Scale: 60% actual size)
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TABLE 1
MEASUREMENTS OF THE CRANIUM  
(in cm .)
Length (maximum) 19.4
Breadth (maximum) 14.4
Height (basion-bregma) 12.7
Height (auriculo-bregma) 11.5
Circumference (maximum) 54.1
Upper facial height 7.0
Minimum frontal width 9.3
Maximum frontal width 11.7
Bizygomatic width 14.3
Nasal height 4.5
Nasal breadth 2.2
Orbital height 3.4
Orbital width 3.5
Palate breadth 4.2
Palate length 5. 1
TABLE 2
CRANIAL INDICES
Cranial index 74.2
Height-breadth 88.0
Height-length 65.4
Mean height index 75.1
Upper facial 48.9
Transverse cranlo-facial 97.0
Transverse frontal 79.5
Fronto-parietal 64.5
Orbital 97.0
Nasal 48.8
Palatal 82.4
Gnathic index of Flower 97.0
Total prognathism 850
Subnasal angle 760
Forehead slope 52°
Cranial capacity
Indirect measure 1598 cc.
Direct measure 1550 cc.
Dolichocrany (long-headed) 
Tapeinocrane (low skull) 
Chamaecrana (low skull)
Low skull
Euryene (low, broad face)
Broad face
Markedly divergent
Sthenometopic (narrow forehead)
Hypslconch (high orbits)
Mesorhlne (medium nose)
Mesostaphyllne (medium palate)
Orthognathic
Orthognathic
Orthognathic
Marked slope
Large
Large
Fig. 10. Norma basllarls; note hyperbolic dental arch, and degree of dental wear. (Scale: 110% actual size)
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Fig. 11. Maxillary dentition showing marked oblique occlusal wear; chips and cracks are probably 
post-mortem damage. (No scale)
N o r m a  B a s i l a r i s  (Fig. 10)
The alveolar arch is hyperbolic; there is no palatine torus. The palatal in­
dex is 82.4 (medium palate).
Dentition. (Fig. 11) Teeth in situ at the time of recovery were the left Mi 
and M2 , and right M3 . Recovered during subsequent excavation were: left I i ,  C, 
P2 ; right C, P2 , M2 , and M3 . All show some post-mortem damage such as cracks 
and chipping.
Maxillary Teeth Present
Left Right
I I C
C ^2
P2 M i
Mx m 2
m 2 m 3
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IAll teeth except the right M3 are worn to the extent that reliable measure­
ments cannot be taken. The incisor, canines, and left premolar appear to have 
been worn down to the pulp cavities; the left premolar is worn almost to the pulp 
cavity and appears to have some secondary deposition of dentin.
Both first molars are worn obliquely and show secondary dentin deposit. 
The second molars are less worn and retain enamel on approximately half the total 
occlusal surface. The lingual margins of these molars are higher than those of the 
first molars, suggesting very rapid wear which was well advanced by the time the 
second molars were fully erupted. The right third molar wear is slightly less ex­
treme, but dentin is exposed.
The molars seem larger than average modern teeth, and it appears that the 
second molars may have been larger than the first; however, the single third molar 
does not appear unusually large. In summary, the dental characteristics are con­
sistent with the tendency to primitiveness that is manifested by the entire cranium.
N o r m a  L a t e r a l i s  (Fig. 12)
The form is low and shows no artificial alteration of shape. The mastoid 
processes are moderately projecting. The occipital region is smooth with a definite, 
though not large, chignon. In this view, the frontal torus and glabellar prominence 
are best appreciated.
A ll cranial height indices are well within the established ranges for low 
skulls. For the height-breadth index, the upper limit of low indices is 92; the index 
for this specimen is 88. For height-length, the upper limit of low skulls is 70; for 
this specimen, the index is 65.4. Likewise, the upper limit of low range of mean 
height indices is 80, whereas the index for this cranium is 75.1.
The forehead slope (angle between the glabello-inion and glabello-bregma 
lines) is 52°—markedly sloping. Olivier (1969:143) gives the following means for 
forehead slope: Whites, 65°; Australian Aborigines, 60°; Neanderthal, 45°; and 
Sinanthropus, 40°.
Facial prognathism is notably absent. The total prognathism (angle of the 
nasion-prosthion from the Frankfurt horizontal) is 85°, the low range of orthognath­
ism. The gnathic index of Flower (basion-prosthion distance) is 97, which is also 
interpreted as orthognathic. The subnasal angle is 76°, which indicates moderate 
alveolar prognathism.
Of the three major types of pterion (H, K, and X), this can be classed as a 
variant of the H in which the upper right arm (the parieto-temporal suture) is hori­
zontal. The spheno-parietal suture is quite long (17 mm.).
N o r m a  F r o n t a l i s  (Fig. 13)
From this view, the face appears short and wide, and the forehead narrow; 
these impressions are borne out by the various indices. The fronto-parietal index
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Fig. 12. Norma lateralis. Vault is low; forehead is sloping and brow ridges are moderately 
marked. Note occipital chignon and moderately projecting mastoid processes. (Scale: 80% actual size)
of 64. 5 is well below the upper limit (66) for narrow foreheads. The upper facial 
index of 48. 9 is within the range (45.0 to 49. 9) for low broad faces.
The nasal index of 48.8 is within the range (47. 0 to 50.9) for medium or 
mesorhine. Orbits are high (index, 97) and slanting.
The glabella is continuous with supraorbital prominences which extend to 
the mid-line of the orbits, forming a frontal torus.
C r a n i a l  C a p a c i t y
Despite its "primitive" morphological characteristics, this is by no means
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a small cranium. Cranial capacity was estimated by indirect measurement (Olivier 
1969:135): 1/2  (maximum length x maximum breadth x basio-bregmatic height) /
1. 11 = 1598 cc. By direct measure the cranial capacity is 1550 cc.
Summary
This cranium appears to represent a young adult male, probably Mongoloid. 
While it bears a moderate number of somewhat primitive characteristics, these are
Fig. 13. Norma frontalis, showing short, wide face and keeled vault. Note postorbital constriction 
and the supraorbital tori joined by a glabellar torus. Orbits are high and slanting. (Scale: actual size)
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insufficient to permit an estimation of the age of the burial; further, they are within 
the ranges observed in geologically recent American Indian skeletal materials.
P o s t - c r a n i a l  M e a s u r e m e n t s  and I n d i c e s
The post-cranial material exhibited a good degree of preservation. A l­
though there was some weathering and breakage, it was not of the order that would 
affect any of the measurements made in this examination. The bones recovered are 
as follows:
Vertebral column
4 cervical vertebrae (atlas, axis, and fused third and 
fourth vertebrae)
10 thoracic vertebrae 
1 lumbar vertebra
Ribs
9 ribs (almost complete)
Head of a tenth rib
Shoulder-girdle
Left clavicle and right clavicle (slightly damaged lat­
erally)
Right scapula (thin portion damaged)
Upper limbs
Left and right humeri 
Left and right ulnae
Left and right radii (right radius missing distal end) 
Left scaphoid, left lunate, and left capitate 
Left first metacarpal, left fifth metacarpal, right third 
metacarpal, and right fourth metacarpal 
2 left proximal phalanges, right middle phalanx, and 
right distal phalanx
Pelvis
Left innominate (ischial portion and iliac fossa slightly
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damaged) 
Lower limbs
Right tibia
Right fibula (post-mortem break satisfactorily repaired 
with MDucoM cement)
Left calcaneus, left cuboid, left navicular, right cal­
caneus, and right medial cuneiform
Left second metatarsal, left third metatarsal, left fourth 
metatarsal, left proximal phalanx, right third meta­
tarsal, right fourth metatarsal, and right proximal 
phalanx
Post-cranial measurements were made with sliding calipers and anthropo- 
meter (osteometric board not available). Measurements and indices follow the re­
commendations of Olivier (1969) and are summarized in Tables 3 and 4.
S t a t ure
Using Trotter and Gleser’ s regression equations for Mongoloid males (Oli­
vier 1969:293), the following figures were obtained:
Equation Stature (cm .)
2.40 fibula + 80. 56 168. 64
2.39 tibia + 81.45 172.99
1. 68 (humerus + ulna) + 71.18 170. 80
1.67 (humerus + radius) + 74. 83 169. 19
2. 68 humerus + 83.19 169. 22
3. 54 radius + 82. 00 169. 79
3.48 ulna + 77.45 172.11
Trotter and Gleser suggest that, if several bones are available, stature be calculated 
from the one that exhibits the smallest standard error—the fibula in this case, since 
the femur is missing (Brothwell 1963:102-03). Some scholars prefer to average the 
findings for each equation (Brothwell 1963:103). Avoiding these methodological ar­
guments, one can postulate that this individual was between 168.64 cm. (5 ft. 6 in .) 
and 172. 99 cm. (5 ft. 8 in .) in stature.
Bu i l d
The clavicle-humerus index (100 x maximal length of clavicle/physiological
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TABLE 3
POST-CRANIAL MEASUREMENTS 
(in m m .)
Left clavicle Left radius
Maximal length 165.5 Maximal length 248.0
Right clavicle Left ulna
Maximal length 169.0 Maximal length 270.0
Transverse diameter 22.5
Left humerus Antero-posterior diameter 27.0
Maximal length 317.5
Physiological length 315.0 Right ulna
Maximal diaphyseal diameter 23.0 Maximal length 272.0
Minimal diaphyseal diameter 16.0
Right tibia
Right humerus Maximal length (w/spine) 383.0
Maximal length 321.0 Transverse diameter 25.0
Physiological length 319.0 Antero-posterior diameter 40.0
Maximal diaphyseal diameter 24.0
Minimal diaphyseal diameter 17.0 Right fibula
Maximal length 367.0
TABLE 4
POST-CRANIAL INDICES
Clavicle-humerus
Left 52.5
Right 53.0
Diaphyseal
Right humerus 70.8
Left humerus 69.6
Brachial (left radius-left humerus) 78.1
Platoleneal (left ulna) 83.3
Cnemial (right tibia) 62.5
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length of humerus) H. . . expresses the breadth of the shoulders and the form of the 
trunk. . . "  (Olivier 1969:214). Olivier (1969) also states that this index varies 
among races, being the greatest in Xanthoderms (48). The index in this individual 
was 52 to 5 3 , suggesting relatively broad shoulders.
P r o p o r t i o n
The brachial index (100 x maximal radial length/maximal humeral length) 
f». expresses the elongation of the forearm relative to that of the arm” (Olivier 
1969:232). In this individual it is 78.1, suggesting a relatively long forearm.
Comas (1960:428) gives the following average values: Europeans, 73.2 to 74.5; 
Negroes, 77 to 78.5; Amerindians, 76. 9 to 78.2; Chinese, 77.3; Australians, 78.3; 
Anthropoids, between 79.9 (gorilla) and 100.7 (orang-utan).
Bone F l a t t e n i n g
The diaphyseal index (100 x minimal diameter of the humerus/maximal di­
ameter of the humerus) is approximately 70. Olivier states that, "An index below 
or equal to 76. 5 indicates platybrachia. . . "  (1969:227). This index ". . . is of or­
der 82 in whites and Negroes, weaker in Amerinds and in certain Primitives (the
Ainu and Negritos)" (Olivier 1969:227-28).
The platoleneal index (100 x transverse diameter of the ulna/antero­
posterior diameter of the ulna) is 83.3. This index expresses the degree of trans­
verse flattening of the ulna. Olivier (1969:237) notes that, "The ulna is markedly 
flattened in certain Amerinds, markedly rounded in Neanderthals, gorillas and 
orangs." Citing Troutte he gives the following figures:
Platoleneal Up to 79. 9
Uroleneal _ 80 to 99.9
Hyperuroleneal 100 and upwards
The cnemial index (100 x transverse diameter of the tibia/antero-posterior 
diameter of the tibia) is 62. 5. This index expresses the transverse flattening of the 
tibia. Olivier (1969:271) gives the following ranges:
Hypercnemia
Platycnemia
Mesocnemia
Eurycnemia
Up to 54.9 
55 to 62.9 
63 to 69.9 
70 and upwards
Olivier also notes that this index ". . . is high (eurycnemia) in whites, Xanthoderms 
and Neanderthal Man alike. It is low in Melanoderms, primitive races and Neolith­
ic Man" (1969:271). Brothwell states that platycnemia " . . .  occurs more frequently
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Fig. 14. Ventral view of fused third and fourth cervical vertebrae. (No scale)
in modern primitive groups and earlier man" (1963:92).
Sex
For each bone, Olivier (1969) provides a figure above which the individual 
is probably male, and a figure below which the individual is likely female. There 
is usually a nebulous range between the two figures, e . g . , female if below 320 mm. 
and male if above 380 mm. Although the figures provided by Olivier are specifical­
ly applicable to European skeletons (French), it is significant that every measure­
ment for the Rattlesnake specimen was either above or very near Olivier’s figures 
for a male. None of the measurements approached the figures established for a fe­
male.
P a tho l o  gy
Two pathological conditions were noted in the examination of post-cranial 
material: 1) The left laminae of the third and fourth cervical vertebrae are fused; 
there is fusion at the points of the left and right articular processes; and the bodies 
of the two vertebrae are partially fused (Fig. 14). 2) The base of the left first
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metacarpal is roughened, i . e . , does not present a smooth concavo-convex surface 
for articulation with the trapezium; also, there is a bone spur at the base on the
palmar side.
Failure of the left lamina of the fourth cervical vertebra to unite with the 
right lamina of same to form a spinous process is a manifestation of spina bifida, a 
congenital anomaly. Dr. John M. Fritts, Missoula radiologist, suggested (personal 
communication 1972) additional possibilities: 1) rheumatoid arthritis, and 2) trau­
matic arthritis. Also, in regard to the left first metacarpal, Fritts postulated trau­
ma to the base with resultant calcified hematoma.
Su mma r y
The measurements and indices of the post-cranial material suggest a 
broad-shouldered individual of medium stature. The data also lend support to the 
Mongoloid classification and the assessment of male sex. Apparently, flattening of 
the humerus and tibia, both of which were present in this individual, are suggestive 
of primitiveness; however, no inference can be drawn as to the age of the burial.
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In November of 1971 several plastic bags containing human skeletal re­
mains were delivered to the Department of Anthropology, University of Montana, by 
the sheriff of Powell County, Montana. Details of the recovery were provided by 
the sheriff: The skeletal material was unearthed at Garrison, Montana, near the 
junction of the Clark’s Fork and Little Blackfoot rivers, approximately 100 yd. west 
of U. S. Highway 90 between the Rocky Mountain Phosphate, Inc. plant and the Lah- 
man Trailer Park. The area was being cleared for construction by Rocky Mountain 
Phosphate, Inc. The estimated depth of the find was 5 ft. No cultural associations 
were observed. The physical anthropologists were asked to assess the sex, age, 
race, and pathology of the skeleton.
M a t e r i a l s  P r e s e n t
The skeletal material of the single individual was well preserved, although 
some inadvertent breakage had occurred during exhumation. Most of the bones of 
the skull were present. The ethmoid and part of the sphenoid were missing, along 
with a few small facial bones and fragments. The cranium was broken and had un­
dergone post-mortem warping; therefore, accurate reconstruction of the skull was 
not possible. The vertebral column was complete with the exception of one thoracic 
vertebra and the coccyx. The ribs were recovered with the exception of one right 
rib; the manubrium was recovered, but the body of the sternum was missing. The 
missing arm and leg bones were as follows:
Upper Extremities
1. right clavicle
2. lunate, triquetral, navicular, pisiform, multangular major, and
multangular minor of both hands
3. right hamate, one right metacarpal, and one left metacarpal
4. phalanges of both hands
Lower Extremities
1. both patellae
115
2. right cuneiform I
3 . four left metatarsals
4 . two right metatarsals
5. all but four carpal phalanges
The skeletal parts were cleaned with water; small brushes and a dental 
pick were used to loosen and remove soil. No preservative was applied to the bones. 
Site number 24PW1065 was assigned to the material and printed on each bone with 
India ink. Long bones that had been broken during excavation were reconstructed 
using "Duco" cement.
The determination of the sex, age, and race of a single skeleton is subject 
to varying degrees of error. One only need contemplate the vast extent of human 
variation to realize the speculatory nature of analyzing a single skeleton. Since a 
collection of skeletons of known sex, age, and race was not available for compari­
son, interpretive statements in this analysis were based on drawings and photographs 
from several professional works.
Th e D e t e r m i n a t i o n  o f  Sex
The characteristics observed in sexing this skeleton were those of the skull 
and pelvic girdle. Non-metrical traits, i. e . , classifiable by their presence or ab­
sence or by degree of expression, were relied upon. Using Brothwell’s criteria 
(1965:52) as a basis for comparison, the following areas of the skull and degrees of 
expression were observed: (1) large supraorbital ridges, (2) large nuchal crest,
(3) large mastoid process. These degrees of expression are suggestive of the male 
sex. The significance of these specified areas of the skull derives from the fact 
that they are points of muscle attachment and are generally more pronounced in 
males than in females.
The innominate bones are the most reliable areas for determining sex 
(Brothwell 1965:54), due primarily to the unique female adaptation of the pelvic area 
to childbirth. The sciatic notch of this individual was narrow and deep, i . e . , form­
ed an acute angle; further, the general appearance of the pelvic inlet was heart- 
shaped rather than oval. General impression is an important part of visual exami­
nation, since an isolated feature usually indicates very little in terms of sex, age, 
or race. The presence or absence of the pre-auricular sulcus is another sexing 
feature of some value, since it generally only appears in females, though not in all 
(Brothwell 1965:52). This groove was absent in this specimen. The narrow sciatic 
notch and the absence of the pre-auricular sulcus are both characteristics of male 
innominate bones. The long bones were robust and the base of the sacrum was 
small, also indicative of a male individual.
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T h e D e t e r m i n a t i o n  o f  A g e
The primary aging criteria used in this analysis were the sequence of den­
tition and epiphyseal union. The pubic symphysis, also an important aging feature, 
was absent from both innominate bones.
Eruption of the permanent dentition (including third molars) was complete, 
which provides an initial hint of the individual's age since eruption is generally com­
plete by the twenty-first year (Brothwell 1965:59). The age given by Brothwell for 
completed eruption is based on averages, however, and it is an important consider­
ation that no such thing as the "average" individual exists. One individual may have 
a complete set of permanent teeth at age eighteen and another at age twenty-five; the 
average would be twenty-one.
Molar wear in this individual was slight. This may suggest a young individ­
ual; however, diet can greatly affect the degree of wear and must be reckoned with 
in using molar wear as an aging feature.
A similar problem of variation obtains in the attempt to determine age from 
the state of epiphyseal union. The many studies of epiphyseal centers yield varying 
age ranges postulated for each center; in addition, union of a particular epiphysis 
may give rise to differing interpretations. When radiographic analysis is used, 
there is the additional problem of evaluating and comparing the radiograph with the 
actual bone (Krogman 1962:41-44); the two forms of evidence may give rise to differ­
ing interpretations.
Brothwell (1965:60) gives the following age ranges for epiphyseal union:
Bone Location Time of Union
Humerus Proximal 16 to 15
Femur Distal 16 to 23
Tibia Distal 16 to 20
Innominate Iliac crest 16 to 23
Sphenoid/o c c ip it al Basilar suture Begins 17; closes 
20 to 23
Radiographs revealed complete union of the proximal humeral epiphysis 
and the distal epiphyses of the femur and tibia. Visual observation of these bones 
also indicated complete union except for a slight gap around the proximal end of the 
humerus; perhaps this area was in the very late stage of union.
Allowing that complete eruption of the permanent dentition may occur as 
early as eighteen years of age and correlating this with the age ranges for epiphys­
eal union in the humerus, femur, and tibia, one may derive an age range of eight­
een to twenty-five for this individual. Union was not complete along the iliac crest, 
which narrows the range to eighteen to twenty-three. Finally, although the basi- 
sphenoid was missing, visual examination of the basi-occipital bone suggested that 
closure was not complete in this area; this tends to support the eighteen to twenty- 
three age range.
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Fig. 1. Maxilla; note shoveling trait in the incisors. (Scale: 150% actual size)
John M. Fritts, radiologist, Missoula, Montana, generously provided the 
radiographic assistance and summarized his findings as follows (letter dated 25 Feb­
ruary 1972):
We have been requested to evaluate a collection of bones 
as to possible bone age and any other information possible 
from radiographic examination.
The relative size of all of the bones is consistent with 
their being from a solitary skeleton. There is normal 
good bone density throughout the bones, no evidence of ab­
normal bone development, no suggestion of any dietary 
deficiency. No evidence of rickets [occurs]. There is 
apparent normal skeletal maturation.
Study of the ossification centers and the fusion of the 
epiphyses shows that the epiphyseal lines which fuse around 
the age of 19 to 20 are well fused, the ossification centers 
on the innominate bones which fuse at age 25 appear fused 
on these specimens, and the line of ossification along the 
iliac crests are mostly fused with some residual of the 
epiphyseal lines present. We would estimate therefore 
that the most likely age is approximately 26 years old plus
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Fig. 2. Maxillary and mandibular dentition, occlusal surfaces. Note shoveling of maxillary inci­
sors. (Scale: 83. 3% actual size)
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Fig. 3. Right lateral view of mandible showing deciduous molar. (Scale: 165% actual size)
or minus two years.
There are some fine fracture lines across one proximal 
femur and one distal femur which most likely were done 
post-mortem. No callus formation can be seen. The well 
developed and preserved set of teeth are noted with the in­
teresting right second pre-molar deciduous tooth but fur­
ther evaluation of the teeth is left to a dentist.
I see no changes on the x-rays of these bones to suggest 
any possible cause of death.
Th e D e t e r m i n a t i o n  o f  Race
It has been mentioned that when assessing sex, age, or race a single fea­
ture is valuable only in conjunction with other features. Some features, however, 
are much more diagnostic than others, the shoveling trait being one. Coon (1962: 
356) states that this trait may reach a level of 90 to 100 per cent among Asiatic Mon­
goloids and American Indians. Shoveling, which normally occurs in the maxillary 
incisors, is characterized by an indentation or fossa on the lingual side of the
120
Fig. 4. Radiograph of right mandible, showing absence of bud for second premolar. (No scale)
incisors formed by a ’’wrapping-around” of the enamel (Fig. 1). The teeth resem­
ble a coal shovel, thus the term, ’’shovel-shaped. ” Marked shoveling occurred in 
this individual. Many features of the skull exhibit racial characteristics; however, 
interpretation of these is at best an estimate based on all available information, in­
cluding non-skeletal. The shoveling trait enables one to state, with a reasonable 
degree of certainty, that the individual was of Mongoloid stock, a classification 
which includes eastern Asiatics, Malayans, Indonesians, Polynesians, Eskimos, 
and American Indians.
Th e De n t i t i o n
The dental analysis of this individual provided clues to both age and race; 
in addition, it exhibited an interesting anomaly. All the teeth were recovered with 
the exception of the following: (1) left medial maxillary incisor, (2) right maxillary 
canine, (3) both right maxillary premolars, (4) left lateral mandibular incisor, (5) 
left second mandibular molar. There appeared to be no resorption in the sockets 
of the missing teeth (Fig. 2), which would suggest that the missing teeth were lost 
post-mortally, possibly during exhumation. The teeth were all permanent except
121
for the anomalous condition: A second deciduous molar was retained in the position 
where the right second mandibular premolar would normally be found (Figs. 2 and 
3). A radiograph revealed the absence of a permanent bud below this deciduous mo­
lar (Fig. 4). There appeared to be some slight crowding of the right distal mandi­
bular incisor as a result of this prolonged retention of a deciduous molar; however, 
the condition did not seem to have caused any malocclusion.
As previously noted, the third molars had erupted, and the condition of the 
teeth in terms of wear was excellent. Molar wear was very slight; the deciduous 
molar exhibited the greatest attrition, undoubtedly being a result of its longer ex­
posure relative to that of the other molars.
There appeared to be no evidence of caries or disease. The shoveling 
trait was present in the left and right lateral maxillary incisors and in the right me­
dial maxillary incisor; these teeth had the enamel rims and the well-developed fos­
sae characteristic of the trait.
Summa r y
The skeletal remains in question were those of a single individual. Major 
sexing features of the skull and pelvis indicated that the individual was probably a 
male. Fritts ascribed a slightly older age range than that of eighteen to twenty- 
three; however, it would appear reasonably safe to say that this individual was a 
young adult probably in his early or middle twenties. It can be stated with a reason­
able degree of certainty that this individual was of Mongoloid stock. There was no 
evidence of skeletal pathologies which might have suggested a cause of death.
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In July of 1971, parts of a human skeleton were unearthed by a backhoe 
whose operator was in the process of excavating for a septic tank in the backyard of 
a private residence in north Missoula, Montana, The bones and associated cultural 
remains were given to the county coroner, who subsequently transferred them to the 
University of Montana Department of Anthropology for analysis (site 24M01004). 
Another collection of bones, recovered by the property owner after further digging, 
was reportedly given to the Missoula police department; however, this collection 
could not be located at the time of this writing.
In August of 1972, the backdirt from the excavated area was screened in an 
attempt to locate more skeletal remains and/or cultural materials. The materials 
originally collected and those recovered during the subsequent excavation are de­
scribed below.
The burial was found in an alluvial fan at the base of the foothills near the 
present Interstate 90. The skeleton had lain at a depth of approximately 4 ft. in 
unsorted gravels ranging in size from coarse sand to river cobbles several inches 
in diameter and an occasional large boulder more than a foot in diameter. The cul­
tural materials given to the coroner were believed by the property owner to have 
been associated with the skeleton.
In the following sections, the methods of Comas (1960) and Olivier (1969) 
have been used in order to maintain consistency and a systematic discussion of the 
materials. Measurements and indices of all cranial and post-cranial materials are 
summarized in Tables 1-4.
Th e Skul l
The cranium is well preserved and complete with mandible; only the mandi­
ble shows signs of erosion. The cranium is high and broad, and the face is very 
narrow. The outline of the cranial vault is slightly irregular, but is neither abnor­
mal nor pathological. The sutures are moderately complex and show little synosto­
sis. No pathologies are evident on the cranium, but several are associated with the 
dentition.
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Fig. 1. Norma verticalis. (Scale: ca. actual size)
Fig. 2. Norma occipitalis. (Scale: 82% actual size)
N o r m a  V e r t i c a l i s  (Fig. 1)
The cranium is mesocranial (horizontal cranial index, 77. 7) and sphenoid in 
shape (the cranium bulges posteriorly). These bulges are not symmetrical; the 
right parietal bulges slightly more than the left. The zygomata can be seen from 
above (phenozygy), which can be explained and quantified by the transverse cranial 
index, which is 91.8, indicating a high broad face. The range of means given by 
Olivier (1969:150) for the latter index in certain "races" is: Whites— 87 to 92; Xan- 
thoderms—94. 5 to 96.5; and as high as 101 in Eskimos and Aboriginal Australians.
The sutures are complex and partially obliterated only around the region of 
the lambda. Synostosis is also absent on the endocranial surface, from which syn­
ostosis usually begins (Olivier 1969:163). Using a modified diagram of Vallois (Oli­
vier 1969:163), the age of this person at death can be estimated to have been twenty 
years, with a probable error of five years.
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N o r m a  O c c i p i t a l i s  (Fig. 2)
From this view the cranium appears well rounded and medium in height. 
Suture lines are complex, with only one Wormian bone near the lambda. The inion 
is pronounced, but the nucchal lines are not exaggerated and form only an ill-defined 
occipital torus. An asymmetrical bulge occurs at the border of the left parietal and 
occiput.
N o r m a  B a s i l a r i s  (Fig. 3)
The alveolar arch of the maxilla is parabolic ( i . e . , with diverging extremi­
ties), and there is a well-developed palatine torus. Due to the anomalous dentition, 
the palatal index cannot be quantified with any degree of certainty; nonetheless, a 
close estimation of the palatal index is 76.1—the highest value for the leptostaphy- 
line (narrow) palate being 80. Even allowing for a marked error in measurement, 
however, the palate is definitely narrow, especially considering the relative size of 
the skull.
N o r m a  F r o n t a l i s  (Fig. 4)
From this view the cranium appears very narrow and high. The upper fa­
cial index is 55.2, a range from 55. 0 to 59. 9 designating a narrow or high face.
The total facial index is 98. 5, which is hyperleptoprosopic, the lower range limit 
for this index being 95. The fronto-parietal index is 68. 9, which is borderline be­
tween metripmetopia and eurymetopia (medium and broad foreheads, respectively). 
The nasal index is 43.1, the range limit for leptorhine (narrow nose) being 47. The 
orbital index is 75.5, or chamaeconch (low orbit), and the shape of the orbits is 
rhomboid.
In terms of ’ 'racial'’ characteristics, comparisons of some of these indices 
yield the following: the face is usually narrow in Whites, broad in Negroes, and in­
termediate in Xanthoderms (Olivier 1969:150). Whites usually have a narrow nose, 
Xanthoderms are mesorhine, and Negroes and Neanderthals are platyrrhine (Olivier 
1969:154). Considering the orbital index, Xanthoderms are hypsiconch (high orbit), 
Whites and African Negroes are mesoconch, and Aboriginal Australians, Melane­
sians and prehistoric men are chamaeconch. A low palatal index ( i . e . , a narrow 
palate) is often characteristic of Negroes, whereas Xanthoderms and Whites have a 
short and wide palate (Olivier 1969:153).
N o r m a  L a t e r a l i s  (Fig. 5)
The cranium is high with no irregularities in its contour. Pronounced occi­
pital flattening occurs: the ratio of the obelion-inion chord to the obelion-inion arc
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»Fig. 3. Norma basilaris. (Scale: 86% actual size)
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Fig. 4. Norma frontalis; note the anomalous incisor and the size of the mandible relative to the 
size of the maxillary process. (Scale: ca. 85% actual size)
132
Fig. 5. Norma lateralis; note the alveolar prognathism and the perforation of the mandible caused 
by an abscess. (Scale: 82% actual size)
is 98 per cent, with 95 per cent representing the lower limit for definite flattening 
(Olivier 1969:148). The mastoid processes are large, but only moderately project­
ing. The inion projects noticeably. The pterion is of the H type: the fronto­
temporal suture lies between the parietal and temporal bones (Olivier 1969:168).
The supraciliary arches are pronounced, but discontinuous, i . e . , the glabella is 
not developed to the extent that a frontal torus is formed.
Calculations of cranial height indices establish this skull as intermediate be­
tween the ranges of indices given by Olivier for high and medium skulls. The
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TABLE 1
SKULL MEASUREMENTS 
(in m m .)
Cranium Mandible
Maximal anteroposterior length
Maximal transverse breadth
Basio-bregmatic height
Auriculo-bregmatic height
Bizygomatic width
Total facial height
Upper facial height
Nasal height
Nasal breadth
Orbital height
Orbital breadth
Palate breadth
Palate length
188 Total length
146 Bicondylar breadth
139 Bigonial breadth
121 Ramus height
134 Ramus breadth
132 Mandibular (gonion)
74 Intercondylar width
51 Symphyseal height
22 Coronoid height
34 Symphyseal (mental)
45
35
46
angle
angle
98
123
102
69
34
1140 (R), 116° (L ) 
123 
137 
76
81.50
TABLE 2 
SKULL INDICES
Horizontal cranial index 77.7 Nasal index 43.1
(100 x nasal breadth/nasal height)
Transverse cranial index 91.8
Orbital index 75.5
Height-breadth index (•100 x orbital height/orbital breadth)
(using basion) 9<5. 2
(using auriculo) 82.9 Fronto-parietal index 68.9
(100 x minimal frontal breadth/
Height-length index maximal cranial breadth)
(using basion) 73.9
(using auriculo) 64.4 Cranial capacity
Manouvrier's formula:
Mean-height index 1/2 (length x breadth x basio-
(using basion) 81.4 bregmatic height)/l. 11 1718.6 cc.
(using auriculo) 72.5
Lee and Pearson's formula:
Total facial index 98.5 359.34 + 365 x 10-6 (length x
(100 x total height/blzygomatic width) breadth x auriculo-bregmatic
height) 1571.6 cc.
Upper facial index 55.2
(100 x upper height/blzygomatic width) Lee and Pearson's formula:
524.6 + 266 x 10“6 (length x
Palatal index (ca.) 76.1 breadth x baslo-bregmatic
(100 x palate breadth/palate length) height) 1539.5 cc.
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height-breadth index (100 x cranial height/maximum cranial length), the height- 
length index (100 x cranial height/maximum cranial length), and the mean-height in­
dex (100 x cranial height/one-half the sum of the length and breadth measurements) 
indicate a medium skull (using basio-bregmatic height) or a high skull (using 
auriculo-bregmatic height). The facial skeleton is markedly orthognathic. The an­
gle of total prognathism is 86°, the range designating orthognathism extending from 
85° to 92. 9°. Rivet’s nomogram indicates a value of 74°, again orthognathic. The 
angle of forehead slope is about 57°, which is markedly sloping.
Sex
When considered together, several characteristics of the cranium indicate 
maleness. The supraciliary arches are prominent, and the orbital margins are 
smooth. The cranial capacity (see below) is above 1450 cc. , which is the upper 
limit for females established by Topinard (Olivier 1969:138). The skull weight is 
750 gm. with only one molar in the maxilla; making appropriate adjustments for the 
missing teeth, the value is around 780 gm ., with 800 gm. ’’certainly indicating" 
maleness for White skulls (Olivier 1969:139).
C r a n i a l  C a p a c i t y
Cranial capacity was measured indirectly using a number of different formu­
lae. Manouvrier’ s formula gives an estimate of 1718.6 cc. Lee and Pearson’s for­
mulae, correcting that of Manouvrier, give measurements of 1571.6 and 1539.5 c c ., 
the difference depending on whether the auriculo-bregmatic or the basio-bregmatic 
measurement, respectively, is used in the calculation (see Tables 1 and 2). As 
mentioned above, these measurements place this cranium in a range that is above 
the average for adult White males. No information is available for Xanthoderms or 
other Orientals.
D e n t i t i o n
The teeth present (both in situ and subsequently excavated) are:
Right Left
Maxilla P2 h
m 2 m 3
Mandible P2 P2
Mi M i
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The maxillary left I2 and C had been lost very early in life; the maxillary 
left I i  had moved laterally, which partially accounts for its anomalous growth. The 
mandibular left C and P i  had been lost for a long period of time.
The molars and premolars are moderately worn. The mandible is relatively 
much smaller than the maxilla, and the teeth do not occlude correctly. The maloc­
clusion has produced oblique wear on the outside margins of the lower teeth.
An interproximal carious lesion occurs between the right and left mandibular 
P 2 and M i. The right mandibular P 2 was abscessed and extensively eroded; the ab­
scess had perforated the mandible, and a small portion of the root (2 mm. in dia.) 
is exposed (Fig. 5). The pulp has been extensively eroded until it projects only 
slightly above the mandible and only a thin border of enamel remains.
The right maxillary I i  is very long in relation to the other teeth. It is posi­
tioned diagonally with reference to the maxillary process and is worn down obliquely 
i . e . , it is horizontally worn relative to the maxilla but at an angle across the inci­
sor itself. This tooth is also moderately shoveled, a trait that occurs in frequen­
cies above 80 per cent for all Mongoloid groups and below 9 per cent for all Cauca­
sians (Comas 1960:387).
Summa r y
This skull appears to be that of a young male around twenty-one years of age. 
The individual apparently suffered from relatively severe dental problems (the 
crowding of the incisors and the abscess). No other pathologies are evident on the 
skull. No "racial” affiliation can be established; however, the shovel-shaped inci­
sor suggests a Mongoloid origin, as do several indices. It should be noted, how­
ever, that some indices do place the skull within the Caucasoid range.
P o s t - c r a n i a l  S k e l e t on
The post-cranial remains are inconsistently represented, some bones being 
well preserved, while others are extensively eroded. This greatly affects the num­
ber of measurements that can be taken; hence the material is summarized here 
briefly.
Both femora are well preserved; the right is complete, and the left is frac­
tured through the greater trochanter.
The pilastric index, 107. 0, reflects the form of the cross-section of the fe­
mur and the degree of prominence of the linea aspera. A value between 100 and 109 
is considered a weak "pilaster” ; according to Olivier (1969:263) the index is slightly 
above 100 in Melanasians and many Xanthoderms.
The femora are moderately robust (index, 13. 0), the mean for all popula­
tions being 12. 5. The index of platymeria of the upper femoral shaft is 106. 7.
These values are usually below 100; values above 100 are stenomeric, indicating
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,
that the femur is somewhat flattened from side to side rather than anteroposteriorly. 
No racial characteristics are associated with this index.
The tibiae are well preserved and robust. The cnemial index, which indi­
cates the degree of tibial flattening, is 73. 7; values above 70 are classed as eury- 
nemic. High values are found in Caucasians, Xanthoderms, and primitives, but in 
all ’’races” decrease during growth (Olivier 1969:271). A slight squatting facet oc­
curs; the mean for all populations having this trait is 15 per cent.
The crural index—for this skeleton, 85. 8— is an expression of the relation­
ship between tibial and femoral lengths; it is lower in Whites, Eskimos, and Chi­
nese than in Melanoderms and American Indians. Relevant values listed by Comas 
(1960:428) include 85. 9 for American Indians, 83. 5 for Europeans, and 83. 6 for 
Chinese.
Stature can be determined by a number of formulae, according to all of 
which one range of height is more probable than another. Using Pearson's formula 
for male Whites (Comas 1960:433) and testing sex equations, the mean is 167 cm. 
(range 165 to 169 cm.), or 5 ft. 6 in. tall. From Trotter and Gleser's tables for 
Mongoloid males, again using sex equations, an average of 171 cm. is obtained 
(range 168 to 172 cm .), or 5 ft. 7 in. tall.
Of the remaining bones, the pelvis and humerus deserve some attention.
The angle formed by the tangents to the greater sciatic notch o f the pelvis is approx­
imately 56°; in males it tends toward 50° and in females about 75° (Olivier 1969: 
250). A supracondylar process occurs on the left humerus, which is a ’ ’primitive” 
characteristic found in 1 per cent of all bones. A large supratrochlear foramen oc­
curs on the humerus, a characteristic two to two and one-half times more common 
in non-Whites than in Whites.
Other skeletal remains were too eroded or otherwise destroyed to allow 
measurements to be made. Those post-cranial measurements that were taken are 
listed in Table 3.
To summarize, the individual stood at a height of about 5 ft. 7 in. and was 
probably male. The bones are robust, and no pathologies can be inferred.
S u mma r y
On the basis of skeletal material, no firm  conclusions as to racial type can 
be reached. When considered in toto, several features would suggest a Mongoloid 
origin, but the evidence is certainly not overwhelming.
Cultural evidence consists of the following: pieces of rusted, fabric- 
impressed metal such as might have come from two small buckets, and a vertebra 
(sawed sagitally) from a large animal that apparently had been butchered. Since the 
burial was excavated without archaeological observation, the position of these ma­
terials and their possible association with the skeleton are not known. If one ac­
cepts these materials as related to the burial, then evidence tends toward a Mongo­
loid interpretation. Carling Malouf, Department of Anthropology, University of
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Montana, has pointed out (1972) the significant differences that exist between this 
burial and Indian burials found in the Missoula .area. Frank B. Bessac, Depart­
ment of Anthropology, University of Montana, has reported in relation to this burial 
that the Chinese do not bury objects with their dead, but that grave offerings, such 
as might be represented by the metal pieces and the bone, are often left on top of 
graves (Malouf 1972). Hence, the cultural materials could have been offerings that 
were left atop the grave of a Chinese. However, since it is not known whether the 
artifacts were associated with the burial, or even whether the burial was a purpose­
ful one, the racial classification of the north Missoula skeleton must remain specu­
lative.
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B r o w n . (19 6 9 ; vi + 10 8  p p ., 1 2  p late s , 16  fig s ., 6 ta b le s; $3.50)
N o . 3. A rc h a e o lo g ic a l In ve s tig a tio n s in th e  L ib b y  R e s e rv o ir A r e a , N o r th w e s ­
te rn M o n ta n a . B y  D e e  C . T a y lo r . ( 1 9 7 3 ; xvii + 13 9  p p ., 21 p h o to , illu s., 
19  d ra w in g s , 29 ta b le s; $4.00)

